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Hojte] EEE 1 HIFTEX = B8] U

1. M2

Aot Aol sta AdE5AFFEs dudol Hou dEAETE FA4S
Al il de AREE I Atk JAZMA diFE dae dFEE Hse A=A
(Is(50)¢t LFAFFE= BHEHZFEE detsts Aol FE F7% o]0 2 (Kahraman,
2001; Gunsallus and Kulhawy, 1984) B &%=(K)= =9 o]l d=9] chalkE o=
g ATA A= sl S Avteh, A To AEolAdel w3 A= A5
=] AYA A7t FE= FPdHo ik

a8y ESIZRAE A oA R T FAAFEAA Fgrar AU ¢
3l A E dFAFAES SAHSE A2 ddA R Erbesith v, Hsks Al
- AlFaotel el FF R AWFoR Astshz Aol ThestER Aol F kel A
o] AMets A=A Aol gotd 5 vk v ool FAZ kel sl Ay
FH A=A Apolol wI A= Aw7HA A FHHA &skt wEbd # oA
T A= HulFzrE FHo R FEE A wEe 4S5 Hul(banded biotite gneiss) FOF
AMEE s iefol tisl Ashtado]l A Fold F WFHEHF % AWPo A
stsAlde AAlste] 1 ApolE dopstarat ekglom B dFAFAEAGS st A
steATot dEAFAEE v B skt el

S Al E -2 ISRM(1985)7] =0l whe} FW3k(Axial test)@} 3 ¥}8F(Diametral test) .2 Z+z; A
alo] A=A EAFIsG0)E AHEFe 1 ANUYEYZAHES 2932 A A 89 THFig. 2)

(a) TB-1(detpth : GL.(-)19.5-25.3m)
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(b) TB-2(depth : GL.(-)28.5-35.0m)

Fig. 1 Banded biotite gneiss with horizontal or sub—horizontal foliation

Axial Test Diametral Test

~, Foliation
7 AN

4

-

-

-
- -

Fig. 2 Two types of point load test classified by loading direction

3. 21 A 24

Fig. 32 A5 A3l =R 4(1s(50)2] EEE5 AA1H(Box plo) &2 A Zo 2 A
IAHES 9, ABAHE 99, 5% ak(Median), IQR(Inter-Quartile Range) 2 ©]7d*|(Outlier)E 4 7l
y}otst 4= It} Axial test 3 Diametral test =57 $3}%, dAgtol] vl& BHEY, AUl AaEH
$17F AT} Axial test®] 749 A SHZ Fdgke] Aol7F FEEHA #EE = ¥HH Diametral test
o] A9 T4k zkel7F A g
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Fig. 3 Box—plot of point load index with rock mass quality
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Fig. 4 Scatter diagram of point load index between diametral and axial test

Table 1> Z} A7 9] 7] 5 7 & (Descriptive statistics)= 2| eF A S 2 Axial test®] 745
shetoll A Aerem 245 Furgky HRighel 484 S7lek= WY Diametral test®] 7
Aoz vk Frke Bola k. o] e AR E Ao o] §H A FH o
Hulebell i3l Axial tests A-83131S 5ol Qeldadol A=
o] EXRGE AT FESAo] HteAdEATe] 0% & d3F

o X M Ho ofd
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A AFHER 8As] 5T, Diametral test®] 49 A F A2 FaysHA AletE
2 dge FAV 0 F 9FE A7) wEol] ASHR Aol7f AX ¢ Ao AlnH
=3

w3k T3kt Aol M9 Axial test®} Diametral testol] W2 A 3F5 7 =X 4(1s(50))2] H
ekt HWge FARHA JEhdy, BEkyt el M= Axial test®] st A=A
Diametral test®] Holzd =22 28] A== I A YEPITKTable 1). o= S8t} oAt
A5 e EAR Qg ool A HARA Fou HEgH Aol ol
WAdol Bop FgletA yYERES AAFETE wmeba] ZF oA o] g:]g]o]ok He ESTE
EAAA BES o] dad obnkel sy ‘3% a7t vk o= F FEHG
ﬁgﬁﬂi 50:‘?-:] A ]D}Oﬂl"} %Q }\/\}C—_‘X]‘/] O:] ‘)F‘ 9\}]\—11:‘ T-test 7&“’1’01]}‘—111:« %74] =1
Fouds AYs Ao 2 YERTH(Table 2).

A8k

E Hdse

Table 1, Descriptive statistics of point load index according to loading direction(unit : MPa)
Rock type Weathered Rock Soft Rock Medium Rock Hard Rock
Test type Axial Diametrical Axial Diametrical Axial Diametrical Axial Diametrical
Mean 16.8 17.4 27.1 26.9 52.5 24.1 78.8 39.5
(25.7)* (33.1)* (28.6)* (42.7)*
Median 6.1 10.1 26.7 20.8 37.5 17.5 75.8 37.2
* : Mean value before elimination of outliers
Table 2. Results of F—test and T—test
Test F-test T-test
Tested data set Statistics Critical value Statistics Critical value
Axial Test
Weathered Rock Soft Rock 2.03 3.09 1.49 2.03
Soft Rock Medium Rock 6.34 1.85 3.34 2.00
Medium Rock Hard Rock 1.15 1.65 3.08 1.98
Diametral Test
Weathered Rock Soft Rock 1.61 1.64 231 1.98
Soft Rock Medium Rock 1.18 1.45 0.85 1.97
Medium Rock Hard Rock 1.39 1.35 5.67 1.97
Total data of Axial Test | Total data of Diametral Test 3.56 1.24 8.71 1.96
Axial-Weathered Rock Diametral-Weathered Rock 1.75 3.05 0.09 2.01
Axial-Soft Rock Diametral-Soft Rock 1.86 1.75 0.04 1.98
Axial-Medium Rock Diametral-Medium Rock 4.00 1.66 3.89 1.98
Axial-Hard Rock Diametral-Hard Rock 3.30 1.33 8.59 1.97

* Shaded rows mean that the hypothesis(the mean values of the two test methods are identical) is rejected
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Fig. 5 Distribution of point load index(Is(50))
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7] wiZel vebd Aol ey, B Aol A= Diametral test®] A4 AHUFHAEA
g} Alshgee] Aol Wk ofye}t Ak} feake] AL ”01 O}Ui Axial test
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Fig. 6 Scatter diagram between point load index and measured uniaxial compressive
strength
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2 AekE = Axial testv FSFolA AL7EA7F A FERTE o] o] S M)
FTAE S A 9FE vA= o= e - )
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A geel el et e FEF F vk

1. Kahrman, S., 2001, Evaluation of simple methods for assessing the uniaxial compressive strength of

- 142 -



rock, Int. J. Rock Mech. Min. Sci., Vol.38, pp.981-994

2. Brook, N., 1980, Size correction for point load testing, Int. J. Rock Mech. Min. Sci., Vol.17, pp.231-
235

3. Gunsallus, K.L. and Kulhawy, F.H., 1984, A comparative evaluation of rock strength measures, Int.
J. Rock Mech. Min. Sci., Vol.21, pp.233-248

4. ISRM Suggested Methods, 1985, Suggested method for determining point-load strength, Int. J.
Rock Mech. Min. Sci., Vol.22, pp.53-60

- 143 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


