GES 235, Spring 1997

Homework #4 Due Thursday , May 29, 1997

1. Consider the goethite precipitation analysis discussed in class. Assume that Initial concentration of Fe^{2+} in the pore water= 10^{-4} moles/liter Concentration of dissolved O_2 in the fracture= 5 x 10^{-4} moles/liter Diffusion coefficient for Fe^{2+} and O_2 (aq) = 5 x 10^{-12} m^2/s.

a. Compute and plot [Fe^{2+}], [O_2 (aq)], and [FeO(OH)] versus distance from fracture xfor t = 10 years, 50 years, and 100 years. At these times, how far has the precipitation front propagated into the rock? b. For the same times, plot [O_2 (aq)] versus x if the pore water initially contains neither dissolved oxygen nor ferrous ion, (i.e., consider non-reactive diffusion of the dissolved oxygen from the fracture into the rock). Compare the oxygen concentration distribution with that from part a.

2. Consider a uniform state of stress on a horizontal plane. Let the x axis point in the direction S 30^o E, and the y axis in the direction N 60^o E. With respect to this axis system, a uniform, two-dimensional state of stress on the horizontal plane in given by

T_{xx} = 9,800 psi, T_{yy} = 5,590 psi, T_{xy} = 840 psi a. Determine the principal stresses and their respective orientations (i.e., give the principal directions in terms of compass bearing). Make sure that your principal axis system forms a right hand system.

b. The horizontal plane is cut by two vertical joint sets. Set A strikes S 60^o E and set B strikes N 30^o E. The strength of the joint sets is given by

Set A: cohesion = 0 psi angle of friction = 8^o Set B: cohesion = 400 psi angle of friction = 10^o Along which joint sets, if any, is the strength exceeded. Illustrate your results on a Mohr diagram.