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Numerical Analysis of Rock Behavior with Crack Model Implementation

Seok-Won Jeon
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Table 1. Summary of laboratory tests

Type of test Major findings
Uniaxial compression Sliding and shear crack growth
Creep 1" = 7.5 mm, exponential distribution;
87%=0" & 90°, bimodal normal distribution; %™ = 1.48
Resin injection l,=12 mm; 0=0° & 90° % =1.17
Scanline survey Spacing (BP™) =1.71 mm
Spacing (cleats) = 3.93 mm
SEM 1,=0.36 mm, y=7.85
I Mean initial crack length

2 Mean initial crack orientation
** Mean initial crack density
" Bedding planes.
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Input
Material Properties
Crack Information

Boundary Conditions

!

Assigning initial Material Properties
Elastic Constants to Each Element
N Cracks to Each Element
Crack Information to Each Crack

| o
e
FEM
D Matrix Modified
Displacements at each node calculated
[Principal] Stresses in Each Element Calculated

Yes Crack Growth Checked
Anocther iteration ? Stress-Induced Anisotropy Applied ——
No Elastic Constants Modified

Sto
Fig. 1. Flowchart for implementation of the model into FEM program
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Fig. 2. Change of effective Young's and shear moduli as a function of crack growth
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Fig. 3. Change of effective Poisson's ratios as a function of crack growth
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Fig. 4. Results of two-dimensional analysis : (a) Number of active cracks, .(b) Failed elements based on Mohr-
Coulomb failure criterion where (& is the center of the rectangular central section of a cylindrical specimen
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B3l= A ZollA 9] &4 7D active crack)®] 59} Mohr-Coulomb 3] 2730l] 2J3t 53] Q4-9] REHLE Ko
FI Qi) o7 GAFEL FE AAo] ARE 3 e FES vttt FXEA A BolFEx gl Ade
A1 Zztet Yxjeta et

47 E

o] T3 FA) Aol &% 1Y 2 HAAT) H4L Jeled AAHY FAEE AT Y Avel
79 542 sebln, 48 FAEYE 27 A8 2] 7hA GE A Ado] FUHUT. o] 2R F 71A]
o 28 FAMT 7177 BRAQUY. 2] FA 2 e $2FY0] AT 277D TALEE B2 B
$40] £ WL dE AVYTAo) AR} o] THE FHAEHE A8Y A8 4ol TN 0] F 9]
o] dubd oz AgEE SR FHolA BAA $3o] Walgieh. F, 5159 S7ish olol olar FAe) 4
Apol] GHE o] A& DRI, oMol T NS AR en, FAAole| Srlol BB FEBHAGE
AR e 715 948 e A HEUSAEL BFLE & FHa140] ol Foiglom, o
dlZE WyAT] Al Aol DAH A% FARS BT A} A% o] QS| o] £ BF AAlol o] &
slo) D7) ARl $83 A8 4 Yok, T o] THE AAHQ FATE 2 Ao} A9olE H 89
4 gk,

30



1 & &

- AR, 1998, 949 W gl slajAFe] A4S 3 FEEY Mol Bt A, Bd 9 Ae57, Vol. 8, pp.
96-106.

. Brace, W.F,, Silver, E., Hadley, K. and Coetze, C., 1972, Cracks and pores-A closer look, Science, Vol.
178, pp. 162-163.

. Costin, L.S,, 1985, Damage mechanics in the post-failure regime, Mechanics of Materials, Vol. 4, 149-
160.

. Kemeny, J.M. and Cook, N.W.G., 1987, Crack models for the failure of rock under compression, Proc.
2nd Int. Conf. Constitutive Laws for Eng. Mat., Vol. 2, pp. 879-887.

. Kranz, R.L., 1983, Microcracks in rocks - A review, Tectonophysics, Vol. 100, pp. 449-480.

. Nemat-Nasser, S., Horii, H., 1982, Compression-induced nonplanar crack extension with application to
splitting, exfoliation, and rockburst, Journal of Geophysical Research, Vol. 87, No. B8, pp. 6805-6821.

. Wang, R. and Xemeny, J.M., 1993, Micromechnical modeling of tuffaceous rock for application in
nuclear waste storage, Int. J. Rock Mech. Min. Sci. and Geomech. Abstr, Vol. 30(7), pp. 1351-1357.

. Wong, T-f.,, 1985, Geometric probability approach to the characterization and analysis of microcracking
in rocks, Mechanics of materials, Vol. 4, pp. 261-276.

. Zheng, Z., 1989, Compressive stress-induced microcracks in rocks and applications to seismic anisotropy
and borehole stability, Ph. D. Dissertation, University of California, Berkeley.

31



