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@O0n the measurement of the tensile strength of soft rocks (2005) A. Coviello, R. Lagioia, R. Nova
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#-6.1

Mechanical properties of sample rock.

Specific Porosiry Uniaial t:::' songth el m::i;mk g
gravity (%)
Average sn* Average sD*
Air-Dried 224 43 0.74 76 a5
Sanjome andesite A 133
Water-saturated 237 LE 0.20 261 F1)
Air-Dried 213 6.3 036 176 47
Sanjome andesile B 17.0
‘Water-saturated 230 4.1 0.20 419 7
Air-Dried 261 6.6 0.19 17 10
Inada granite 1.1
‘Water-saturated 263 6.1 027 148 3l
Air-Dried 224 58 0.59 108 34
Honkomatsu andesite 16.1
Water-sanurated 240 ER ) 0.60 182 56
Air-Dried 1.88 34 0.75 106 40
Kawazu tufl 289
Water-saturated 217 1.6 0.23 181 59
* Standard deviation
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1
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(a) Sanjome andesite.
6
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4
g
=
el |
2
2
1
—
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1] 0.0005 0.001 0.0015
Strain
(c) Honkomatsu andesite.
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|
y
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(b) Inada granite. A chain line indicates the corrected curve
by subtracting the deformation of the testing machine
from the result under air-dried condition.
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w
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0.001
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(d) Kawazu tuff.
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RFEIR T NEE CRV@OEE) R DD, Flov I 2
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0.0015

Stress-strain curves in uniaxial tension under air-dried (thin lines) and water-saturated (thick lines)
conditions. Dotted lines indicate the initial Young's moduli.
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(@©0n the measurement of the tensile strength of soft rocks (2005) A. Coviello, R. Lagioia, R. Nova
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mean tensile strength : kPa

'6 30 Direct Pull Tests on dry Gravina Calcarenite (Montescaglioso) with various specimen diameters.
: Effect of specimen size on tensile strength
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7-6.6 4 T A A O — iR & O il ~ — il 5 5k 0 BB R

Table |
Test results (average values) of four rock types
The parameters Dayao sand S iao granite | S huji d Xi granitite-gneiss
Uniaxial compression test Eca (GPa) 49.35 66.39 12.32 41.98
Variation coefficient (%) 18 20 9 15
Ecso ( GPa) 50.44 65.40 11.35 36.36
Variation coefficient (%) 19 29 28 20
vea 0.181 0.153 0.449 0.226
Variation coefficient (%) 15 31 5 40
vE50 0.155 0.134 0.305 0.163
Variation coefficient (%6) 14 63 5 26
Compression-tension test Eca (GPa) 49.36 58.60 8.37 36.18
Variation coefficient (%) 1l 25 5 24
Era (GPa) 51.31 52.03 2.54 2349
Variation coefficient (%) 9 36 16 42
Erso (GPa) 51.52 55.47 4.51 28.61
Variation coefficient (%) 17 34 10 33
vea 0.171 0124 0.110 0.100
Variation coefficient (%) 20 33 22 38
V1A 0.168 0.096 0.043 0.086
Variation coefficient (%) 15 40 36 48
V150 0.144 0.119 0.050 0.104
Variation coefficient (%) 32 ar 25 42
The ratio Eca/Era 1 1.16 6.03 205
Variation coefficient (%) 1 12 14 27
vea /vTa 1.28 1.33 6.19 2.14
Variation coefficient (%) 18 18 14 57
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Poisson's ratio~0.085 0.039 %
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Axial
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failure= -140
0313 % N .
Strength=164MPa -160
Esqr=58.2GPa, E.p5=46.9GPa
Poisson's ratio=0.245 “180
Stress-strain curves in uniaxial tension and in
“6.55  uniaxial compression. Exr and Exos denote tangent
and second Young's modulus determined at a stress
level corresponding to 50% of the strength, respectively.
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#-6.7 RHFOBMEMEE & —85 | REE

12 [ 5loEs&A (MPa) | RMS (mm)  CLA (mm)  MAX (mm) 1/« (< 100)
R-1 4. 53 0.52 0.43 2.68 5.89
R-2 3.99 0. 56 0. 46 3.05 4.75
R-3 3.49 0.48 0. 37 2. 71 6.93

R-F15 4.00 0.52 0.42 2. 81 5. 86
G-1 1.19 0.13 0. 62 3.61 8.97
G-2 6. 64 0.64 0. 53 4 00 8.26
G-3 6.61 0.76 0. 63 4. 38 7.19

G- 6.81 0.71 0. 60 4. 00 8. 14
H-1 8.24 0.83 0. 67 4 38 8.99
H-2 8. 74 0.71 0. 60 3.29 9.15
H-3 7. 85 0.83 0. 64 4.36 1.63

H-14 8.28 0.79 0. 64 4. 01 8.59
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-6‘59 Comparison of empirical envelope and Mohr-Coulomb

criterion 1n the tensile region. Inside the ruled region, the Mohr-
Coulomb criterion with tension cutoff overestimates the strength
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(DNew laboratory methods of studying the mechanical properties of rocks(1969)J.Bernaix
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(@Uniaxial Testing in Rock Mechanics Laboratories(1970)1.Hawkes, M.Mellor
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@®Tani, K.:Triaxial extension tests of cemented soils and soft rocks, Proc. 1st Asian Rock
Mechanics Symposium, Vol.1, 315-320, 1997
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