Geo 116

4.27.99

Strain analysis

(25 pts total for lab)
Behavior of Circles and Lines during Pure and Simple Shearing (15 pts total for this section)
For this exercise, you will be asked to compare pure and simple shear, as they apply to a circle.  Part of this exercise will consist of understanding the differences between pure and simple shear and then demonstrating that understanding using a drawing program such as Canvas, Adobe Illustrator, or Photoshop.  The following questions are to guide you through this exercise, which should not take more than 15 to 20 minutes, tops.

Questions

1. (2 pts) What is pure shear?  Simple shear?  Draw a pictoral representation of the stress orientations that produce each of these types of strain.

2. [image: image1.wmf](4 pts) How does pure shear deform a circle? A line in some orientation?  Demonstrate this by drawing a circle, including some diameters, in Canvas (or whatever program you are using) and deforming it. 

· In your picture, include a BEFORE and an AFTER picture.

· Label your picture and describe how the circle strained (i.e. tell me whether individual points in the circle translated, rotation, or distorted and how).

· Do not forget to include a frame of reference so that absolute rotations and distortions can be seen.

3. (4 pts) How does simple shear deform a circle? A line?  Do the same as in #2 and compare it to the case of pure shear:

· (4 pts) How do the two cases of shear differ in the effects they have on the circles?  The lines?

· The ellipses formed during shear are related by a rotation.  The lines in each case change in angle relative to one another, and also experience a change in length.  The lines perpendicular to maximum compressive stress in the pure shear case and parallel to shear stress in the simple shear case. does not change its orientation, just its length.
· Compare the orientation of the ellipse formed by pure shear to that formed by simple shear.

· What happens to the lines perpendicular and parallel to the axes of the ellipse?

· What happens to those lines at an angle to the major and minor axes of the ellipse?


Pure shear
Pure shear
Simple shear
Simple shear

Line
Orig horizontal
Orig rt diag
Orig vertical
Orig rt diag

Extension
1
0.5
1
1

Stretch
2
1.5
2
2

Shear strain
0
0.6
0.3
0.5

(+3 bonus pts for including these calculations)
· Where are the principal axes of strain in your examples of pure and simple shear?

4. (1 pt)[image: image2..pict] Pure shear and simple shear are both types of homogeneous strains.  In class, Roland told us about “heterogeneous strain”.  Define heterogeneous strain and show how that might deform a circle, using a drawing program.

[image: image3.png]Heterogeneous strain



Heterogeneous strain — when the strain applied to an object, in this case a circle, is not uniform over the area (or volume) of the object.

Using the Fry Method of strain analysis (10 pts total, 4 for actual Fry plot)

Strain ellipse is roughly vertical, though reasonable answers will vary +- 10° degrees clockwise or counterclockwise. S1:S2 is about 4, but answers vary from 3.5 - 4.5

1. Using the deformed oncolite image on the previous page, perform a Fry Method analysis of the strain in this system.

· (1 pt) What must you infer about the original state in order to use the Fry Method?  Does this rock satisfy the conditions for using the Fry Method?

· Need to assume an “anti-cluster” arrangement of points in the oncolite.  For the most part, this rock satisfies this assumption.

· Make sure you use the right scale in analyzing the deformation…I will provide you with a digital version of this image in case you want to use Canvas, etc… to enlarge or otherwise alter the image.  Scale is important because you need to be able to see the strain ellipse you produce.

2. How valid is the strain ellipse you found?

· (2 pts) What features make interpreting the results of the Fry Method difficult?  This relates to dissolution and the loss of material from the rock…

· The stylolites in the rock call to question the usefulness of this rock for strain analysis in general.  In order to use this sample, we need to assume that there was no loss of material during deformation, i.e. that all the strain applied to the rock was actually accomodated by strain of the oolites and oncolites.  Put another way, the matrix of the rock repsonded differently to stress than the inclusions.  The presence of stylolites in this rock, indicates that there was loss of material during deformation.  This causes a problem when analyzing the strain in this rock.
· (2 pts) Is all the shortening experienced by this rock evident in the strain of the oncolites and oolites?

· Some of the oolites and oncolites are less strained than others.  Again, this indicates that other processes, such as dissolution, may have accomodated strain in some regions of the rock.
3. (1 pt) Given the strain ellipse you produced, what orientation would you guess this rock was in prior to removal?  Remember, the rock was found in the Rocky Mts. In British Columbia, on the Western margin of the U.S..

· In general, the Rockies were formed by east-west directed compression.  Assuming that the strain was homogeneous in this rock, the strain ellipse will be oriented so that its minor axis is parallel to the direction of maximum principal stress (direction of maximum compressive strain).  So, this rock is oriented to that the maximum principal stress is left to right or west to east.
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