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The influence of grain contact geometry on the
mechanical behavior of sedimentary rocks.
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Comprassional wave velocity v, (km/s
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:Berea sandstone
Test Gyq (MPA) | p (gr/cm?) | Ap (gr/icm®) | ¢ (%) | Ad (%) | & (%)
BSD-0 0 2.17 0 19.65 0 0
BSD-20 20 2.17 0.003 1953 | 0.12 0.112
BSD-40 40 2.18 0.005 19.43 | 0.10 0.242
(0.008) (0.22)
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:Indiana limestone
Test Gyq (MPA) | p (gr/em?®) | Ap (gr/icm®) | ¢ (%) | Ad (%) | &, (%)
ILD-0 0 2.27 0 15.80 0 0
ILD-20 20 2.27 0.0002 15.79 | 0.01 0.077
ILD-40 40 2.28 0.0106 1553 | 0.26 0.149
(0.0108) (0.27)
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:Berea sandstone -2
Sample | o, (MPa) | E;(GPa) V4 c. (MPa)
BST-0 0 17.26 0.37 81.46
BST-20 20 18.49 0.42 85.87
BST-40 40 18.69 0.36 86.04
:Indiana limestone -2
Sample | 6,4 (MPa) | E;(GPa) V4 c. (MPa)
ILT-0 0 21.60 0.23 45.41
ILT-20 20 23.76 0.28 46.85
ILT-40 40 25.02 0.35 48.14
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:Berea sandstone-2

Test Ohyd Vp Vs Eq vy Gy K4 p ¢ (%)
(MPa) | (m/s) | (m/s) | (GPa) (GPa) | (GPa) | (gr/cm?)
BSD-0 0 2552 | 1435 | 11.35 | 0.27 | 4.48 8.18 2.17 |19.65
BSD-20 20 2566 | 1560 | 12.77 | 0.21 | 5.29 7.26 2.17 19.53
BSD-40 40 2467 | 1549 | 12.27 | 0.17 | 5.23 6.28 2.18 19.43
.Indiana limestone-2
Test Ohya | VP | VS Eq \Z Gy K, p 0)
(MPa) | (m/s) | (m/s) | (GPa) (GPa) | (GPa) | (gr/cm?) (%)
ILD-0 0 3503 | 1934 | 21.79 | 0.28 | 8.51 16.55 2.27 15.80
ILD-20 20 3277 | 2019 | 22.14 | 0.19 | 9.27 12.06 2.27 15.79
ILD-40 | 40 | 3219|1984 | 2143 [0.19| 897 | 11.67 2.28 15.53
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Howarth & Rowlands (1986)

: Texture coefficient [-]

CD: clast density [mm?/mm?]
Ng: number of isometric clasts (aspect ratio < 2.0)

Ny: number of elongated clasts (aspect ratio > 2.0)
FFy: mean form factor of isometric clasts [mm?/mm?]
AR|: mean aspect ratio of elongated clasts [mm/mm)]
AF|: angular factor of elongated clasts [-]
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. Matrix Coefficient -]

: linear roughness [mm/mm]
: mean trace line length [mm)]
: trace line density [mm/mm?]
: orientation factor [-]

_ log (AB;AB:ABy;.-AB2,) R = d.iscontil:!uity lmgmm jn I ' I7 T n u I? O ' I?TA MC
- log (360) projected discontinuity length
anisotropic isotropic
7
|||1‘||II 1 /}/ ,;r/}iﬁl
I
1 i 1) i
n 1 : 2 9
ARy | 180° 45°/135° 20°
8 1.76 2.96 92

Burgi et al. (2001)
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