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Step-by-step solution

Figure shows an axisymmetric rectangular element with local coordinates as  and  and the

axisymmetric coordinate as  and z.

Comment

Consider the axisymmetric rectangular element the shape functions in global coordinate system

equation 7.29.

Here, , , , ,  and  are co-ordinate dimensions.

To verify the shape functions of axisymmetric rectangular element, the value of shape function

should be unity at the corresponding node and a value of zero at the other nodes.

Comment

Write the following relations from the geometry of figure.

Comment

Check the natural coordinates shape function at node .

Consider the natural coordinates shape function at node .

 …… (1)

At node , boundary condition is  and 

Substitute  for , and  for  in the equation (1).

Comment

At node , boundary condition is  and 

Substitute  for , and  for  in the equation (1).

At node , boundary condition is  and 

Substitute  for , and  for  in the equation (1).

Comment

At node , boundary condition is  and 

Substitute  for , and  for  in the equation (1).

Hence, it is proved that shape function is unity at the node  and a value of zero at the other

nodes.

Comment

Check the natural coordinates shape function at node .

Consider the natural coordinates shape function at node .

 …… (2)

At node , boundary condition is  and 

Substitute  for , and  for  in the equation (2).

Comment

At node , boundary condition is  and 

Substitute  for , and  for  in the equation (2).

At node , boundary condition is  and 

Substitute  for , and  for  in the equation (2).

At node , boundary condition is  and 

Substitute  for , and  for  in the equation (2).

Hence, it is proved that shape function is unity at the node  and a value of zero at the other

nodes.

Comment

Check the natural coordinates shape function at node .

Consider the natural coordinates shape function at node .

 …… (3)

At node , boundary condition is  and 

Substitute  for , and  for  in the equation (3).

Comment

At node , boundary condition is  and 

Substitute  for , and  for  in the equation (3).

At node , boundary condition is  and 

Substitute  for , and  for  in the equation (3).

Comment

At node , boundary condition is  and 

Substitute  for , and  for  in the equation (3).

Hence, it is proved that shape function is unity at the node  and a value of zero at the other

nodes.

Comment

Check the natural coordinates shape function at node .

Consider the natural coordinates shape function at node .

 …… (4)

At node , boundary condition is  and 

Substitute  for , and  for  in the equation (4).

Comment

At node , boundary condition is  and 

Substitute  for , and  for  in the equation (4).

Comment

At node , boundary condition is  and 

Substitute  for , and  for  in the equation (4).

Comment

At node , boundary condition is  and 

Substitute  for , and  for  in the equation (4).

Hence, it is proved that shape function is unity at the node  and a value is zero at the other

nodes.

Therefore, the shape functions  in the equation 7.29 are verified.

Comment
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