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Step-by-step solution

Consider each truss member as element and each joint connecting them as nodes. Hence, the

specified truss has 2 element and 4 nodes and are tabulated as follows.

Element Node Node 

(1) 1 2

(2) 2 3

(3) 3 4

(4) 2 4

Here, the angle measured in counter clockwise direction.

Comment

Convert the units of area from  to .

Calculate the equivalent stiffness constant for element (1) of the truss by using the following

relation.

Here, the area of cross section is ,  is the modulus of elasticity, and  is the length of the

member.

Substitute  for ,  for , and  for .

Calculate the equivalent stiffness constant for element (3) of the truss by using the following

relation.

Here, the area of cross section is ,  is the modulus of elasticity, and  is the length of the

member.

Substitute  for ,  for , and  for .

Comment

Find the length of the element 2.

Calculate the equivalent stiffness constant for element (2) of the truss by using the following

relation.

Here, the area of cross section is ,  is the modulus of elasticity, and  is the length of the

member.

Substitute  for ,  for , and  for .

Calculate the equivalent stiffness constant for element (4) of the truss by using the following

relation.

Here, the area of cross section is ,  is the modulus of elasticity, and  is the length of the

member.

Substitute  for ,  for , and  for .

Comment

Find the local coordinate stiffness matrix element (1).

Substitute  for  and  for  in the equation.

Comment

Find the global coordinate system for Stiffness matrix equation for the element (1).

Comment

Find the local coordinate stiffness matrix element (2).

Substitute  for  and  for  in the equation.

Comment

Find the global coordinate system for Stiffness matrix equation for the element (2).

Comment

Find the local coordinate stiffness matrix element (3).

Substitute  for  and  for  in the equation.

Comment

Find the global coordinate system for Stiffness matrix equation for the element (3).

Comment

Find the local coordinate stiffness matrix element (4).

Substitute  for  and  for  in the equation.

Comment

Find the global coordinate system for Stiffness matrix equation for the element (4).

Find the global stiffness matrix of the truss using the relation.

Comment

Apply the boundary condition and loads.

As the nodes 1 and 3 are hinged, the following conditions are obtained.

Comment

Write the basic governing equation.

Here,  is the global stiffness matrix,  is the displacement matrix, and  is the force

matrix.

Substitute  for , 

for , and  for .

Comment

Substitute  for , 0 for , 0 for , and 0 for ,  for , 0 for , 0 for

, 0 for , 0 for , and  for  in equation.

Comment

Solve the matrix to obtain the deflections in the truss.

Consider the following relations from matrix (1).

Consider the third row

Therefore, the  component of the deflection at joint 4 is .

Comment

Consider the fourth row

 ...... (2)

Consider the first row

 ...... (3)

Comment

Consider the second row

Substitute the equations (2) and (3) in the equation.

Therefore, the  component of the deflection at joint 2 is .

Substitute  for  in the equation (2).

Therefore, the  component of the deflection at joint 4 is .

Comment

Substitute  for  in the equation (3).

Therefore, the  component of the deflection at joint 2 is .

Comment

Calculate the Reaction force at the joint by using the following relation.

Substitute  for , for  and

 for .

Therefore, the reaction forces are .

Comment

Calculate local displacement matrix for element (1).

Comment

Calculate the force by using the following relation for element (1).

Substitute  for ,  for ,  for , 0 for , and

 for .

Therefore, the force for element (1) is .

Calculate the stress in element (1) by using he following relation.

Substitute  for ,  for , 0 for , and  for .

Therefore, the stress in element (1) is .

Comment

Calculate local displacement matrix for element (2).

Calculate the force by using the following relation for element (2).

Substitute  for ,  for ,  for ,  for

, and 0 for .

Therefore, the force for element (2) is .

Calculate the stress in element (2) by using the following relation.

Substitute  for ,  for ,  for , and 0 for .

Therefore, the stress in element (2) is .

Comment
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Comment

Calculate the force by using the following relation for element (3).

Substitute  for ,  for ,  for , 0 for , and 

for .

Therefore, the force for element (3) is .

Calculate the stress in element (3) by using the following relation.

Substitute  for ,  for , 0 for , and  for .

Therefore, the stress in element (3) is .

Comment

Calculate local displacement matrix for element (4).

Comment

Calculate the force by using the following relation for element (4).

Substitute  for ,  for ,  for ,  for

, and  for .

Therefore, the force for element (4) is .

Calculate the stress in element (4) by using the following relation.

Substitute  for ,  for ,  for , and 

for .

Therefore, the stress in element (4) is .

Comment

Verification of result as follow.

For Equilibrium condition,

Write the relation for force along X direction,

Write the relation for force along Y direction,

Write the moment of the force about node 1.

Thus, verified the results.

Comment
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Consider each truss

member as element and

each joint connecting

them as nodes. Hence,

the specified truss has 2

element and 4...

View this solution

Tabulate the coordinates of nodes Node

X-coordinate in (m) Y-coordinate in (m)

Z-coordinate in (m) A 2 0 0 B 0 0 -1.5 C 0 0 1.5 D 0

1.5 0
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