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Problem

A state of plane stress is defined by the stress components , and associated

with the element shown in Fig. P7.C1 . ( ) Write a computer program that can be used to

calculate the principal axes, the principal stresses, the maximum in-plane shearing stress, and

the maximum shearing stress. ( ) Use this program to solve Probs. 7.5, 7.9, 7.68, and 7.69.

Reference 1:

For the given state of stress, determine ( ) the principal planes, ( ) the principal stresses.

Reference 2:

For the given state of stress, determine ( ) the orientation of the planes of maximum in-plane

shearing stress, ( ) the maximum in-plane shearing stress, ( ) the corresponding normal stress.

Reference 3:

For the state of stress shown, determine the maximum shearing stress when

 ( Consider both in-

plane and out-of-plane shearing stresses.)

Reference 4:

For the state of stress shown, determine the maximum shearing stress when

. ( Consider both in-

plane and out-of-plane shearing stresses.)

Step-by-step solution

For an element under plane stress condition, the location of the principal axes , the

principal stresses , the maximum in-plane shearing stress , and the

maximum shearing stress , are calculated at the surface of the element (shown in

the figure below) as,

For the given stress element,

Comment

To compute principal stress on the given stress element, average normal stress  and

radius  of the Mohr circle are to be evaluated first, as,

Average normal stress  is calculated as,

 …… (1)

Radius  of the Mohr circle is calculated as,

 …… (2)

Comment

Now, principal stresses  that act on the stress element are evaluated (from

equation 1, and 2) as,

Maximum principal stress  is calculated as,

 …… (3)

Minimum principal stress  is calculated as,

 …… (4)

Comment

Principal planes are located the angle  as,

Angle between -axes and principal axes (that is, ) is calculated as,

Angle between -axes and planes of maximum in-plane shearing stress (that is, ) is

calculated as,

Comment

Shearing stress conditions are evaluated to compute the maximum in-plane shearing stress

 and the maximum shearing stress  as,

Case 1.

If, , and .

Then,

, and

Case 2.

If, , and .

Then,

, and

Case 3.

If, , and .

Then,

, and

Comment

(a)

Type the following code in the MATLAB to obtain the solution for the provided questions.

Comment

Solution for Problem 7.5 and 7.9,

For given input parameters,

,

, and

Comment

Execute the MATLAB code, to obtain the output for the given problem as,

Type following input in the command window.

The obtained result for the provided values is,

Comment

Solution for Problem 7.68,

For given input parameters,

,

, and

Comment

Execute the MATLAB code, to obtain the output for the given problem as,

Type following input in the command window.

The obtained result for the provided values is,

Comment

For given input parameters,

,

, and

Comment

Execute the MATLAB code, to obtain the output for the given problem as,

Type following input in the command window.

The obtained result for the provided values is,

Comment

Solution for Problem 7.69,

For given input parameters,

,

, and

Execute the MATLAB code, to obtain the output for the given problem as,

Type following input in the command window.

The obtained result for the provided values is,

Comment

For given input parameters,

,

, and

Comment

Execute the MATLAB code, to obtain the output for the given problem as,

Type following input in the command window.

The obtained result for the provided values is,

Comment
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