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Advanced Strength and Applied Elasticity (4th Edition) 

Step-by-step solution

a)

Determine the principal stresses and related direction cosines for the following case

Write the general expression of the stresses relative to an x, y, z coordinate system be

Here,

Stresses acting in the x, y, z coordinate system, , and 

Shear stresses acting in the xy- plane, 

Shear stresses acting in the xz- plane, 

Shear stresses acting in the yz- plane, 

Comment

Determine the stress invariants using equation 1.34.

Find stress invariant I1.

Substitute , , 

Find stress invariant I2.

Substitute , , , , ,

Find stress invariant I3.

Substitute , , , , ,

Comment

Determine the principal stresses  using equation 1.33.

Substitute 6 for I1, -66 for I2 and 83 for I3

Solving the above equation we get three values for ,

There are 3 solutions or 3 principal stresses.

Let the principal stresses be denoted by , , and  where .

Therefore the principal stress is , is , and  is

Comment

Determine the related direction cosines for the principal stress = 12.05 MPa using the method

of Direction Cosines.

Determine the cofactor determinant a1.

Substitute , , , , ,

.

Determine the cofactor determinant b1.

Substitute , , , , ,

.

Determine the cofactor determinant c1.

Substitute , , , , ,

.

Comment

Define the constant k1

Substitute , and 

Determine the direction cosines l1.

Substitute ,

Determine the direction cosines m1.

Substitute ,

Determine the direction cosines n1.

Substitute ,

Verify the solution for the direction cosines.

Therefore the direction of the principal stress s1 is 

Comment

Determine the direction cosines for the principal stress 

Determine the cofactor determinant a2.

Substitute , , , , ,

.

Determine the cofactor determinant b2.

Substitute , , , , ,

.

Determine the cofactor determinant c2.

Substitute , , , , ,

.

Define the constant k2

Substitute , , 

Comment

Determine the direction cosines l2.

Substitute , 

Determine the direction cosines m2.

Substitute , 

Determine the direction cosines n2.

Substitute , 

Verify the solution for the direction cosines.

Therefore the direction of the principal stress s2 is 

Comment

Now determine the related direction cosines for the principal stress 

Determine the cofactor determinant a3.

Substitute , , , , ,

.

Determine the cofactor determinant b3.

Substitute , , , , ,

.

Determine the cofactor determinant c3.

Substitute , , , , ,

.

Define the constant k3

Substitute , and 

Determine the direction cosines l3.

Substitute , 

Determine the direction cosines m3.

Substitute , 

Determine the direction cosines n3.

Substitute , 

Verify the solution for the direction cosines.

Therefore the direction of the principal stress s3 is 

Comment

b)

Obtain principal stresses and related direction cosines for the following case

Comment

Determine the stress invariants using equation 1.34.

Find stress invariant I1.

Find stress invariant I2.

Find stress invariant I3.

Comment

Determine the principal stresses  using equation 1.33.

Substitute 37.59 for I1, 416.755 for I2 and 1225.42 for I3.

Notice there are 3 solutions or 3 principal stresses.

Let the principal stresses be denoted by , , and  where .

Therefore the principal stress s1 is , s2 is , and s3 is 

Comment

Now determine the related direction cosines for the principal stress s1 = 20.62 MPa using the

method outlined in Appendix B.2 Direction Cosines.

Determine the cofactor a1.

Determine the cofactor b1.

Determine the cofactor c1.
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Define the constant k1

Determine the direction cosines l1.

Determine the direction cosines m1.

Determine the direction cosines n1.

Verify the solution for the direction cosines.

Therefore the direction of the principal stress s1 is 

Comment

Now determine the related direction cosines for the principal stress s2 = 12.62 MPa using the

method outlined in Appendix B.2 Direction Cosines.

Determine the cofactor a2.

Determine the cofactor b2.

Determine the cofactor c2.

Define the constant k2

Determine the direction cosines l2.

Determine the direction cosines m2.

Determine the direction cosines n2.

Verify the solution for the direction cosines.

Therefore the direction of the principal stress s2 is 

Comment

Now determine the related direction cosines for the principal stress s3 = 4.71 MPa using the

method outlined in Appendix B.2 Direction Cosines.

Determine the cofactor a3.

Determine the cofactor b3.

Determine the cofactor c3.

Define the constant k3

Determine the direction cosines l3.

Determine the direction cosines m3.

Determine the direction cosines n3.

Verify the solution for the direction cosines.

Therefore the direction of the principal stress s3 is 

Comment

Step 13 of 14

Step 14 of 14

3 0

Show all steps:BookmarkChapter 1, Problem 50P ON

  TEXTBOOK SOLUTIONS EXPERT Q&A 

Advanced Strength And Applied Elasticity 4th Edition Chapter 2 Probl... http://www.chegg.com/homework-help/advanced-strength-and-applied-...

2 of 3 3/20/2018 12:08 PM



Media Center

College Marketing

Privacy Policy

Your CA Privacy Rights

Terms of Use

General Policies

Intellectual Property Rights

Investor Relations

Corporate Development

Enrollment Services

Join Our Affiliate Program

Advertising Choices

Used Textbooks

Cheap Textbooks

College Textbooks

Sell Textbooks

Scholarships

Career Search

Internships

College Search

College Majors

Scholarship Redemption

Customer Service

Give Us Feedback

Chegg For Good

Become a Tutor

Online Tutoring

Chegg Study Help

Solutions Manual

Tutors by City

GPA Calculator

Test Prep

  

© 2003-2018 Chegg Inc. All rights reserved.

Show all steps:BookmarkChapter 1, Problem 50P ON

  TEXTBOOK SOLUTIONS EXPERT Q&A 

Advanced Strength And Applied Elasticity 4th Edition Chapter 2 Probl... http://www.chegg.com/homework-help/advanced-strength-and-applied-...

3 of 3 3/20/2018 12:08 PM


