
Homework Assignment 8 (due Monday March 12, 2007)

1) A transversely isotropic rock has the following five elastic constants: E=40 GPa, EU=20 GPa,
GU=8 GPa, ν=0.25 and ν’ =0.2. Show the variation of the apparent Young's modulus Ey, and
apparent Poisson's ratios, vyx and vyz defined in equation (27) with the angle θ of Figure 6.

2) A specimen of Indiana limestone was tested in uniaxial compression in the laboratory. The
stress was applied in the x direction and normal strains were measured in the x, y and z
directions. The measured stresses and strains are as follows:
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0.5244
0.7761
0.8722
0.9685
1.0347
1.1073
1.1799
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-0.0114
-0.0039
0.0041
-0.0584
-0.0747
-0.0705
-0.0567
-0.0744
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-0.1899
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-0.0306
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-0.0251
-0.0318
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-0.0273
-0.0251
-0.0741
-0.1015
-0.1161
-0.1611
-0.1933
-0.2678
-0.3333

Plot the normal stress-normal strain curves. Use the three methods shown in Figure 2 to
determine the Young's modulus and Poisson's ratio of the rock. 

3) Show that for an isotropic rock, the mean stress and strain σm and εm and the deviatoric
stresses and strains sij and eij are related as follows

σ εm m ij ijK s Ge= =3 2;

where K and G are the bulk and shear moduli, respectively. What is the advantage of using K
and G instead of E and v in describing the rock deformability?


