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• Local stiffness relations

� = ��

• Local-global force transformation

� = ��� = ����

• Substitute displacement transformation � = �� into the above:

� = �����

• Defining member stiffness matrix in the global coordinate system:

	 = ����

• We have

� = 	�

• Matrix 	 is symmetric (like �):

4.5. Member Stiffness Relations in Global Coordinates  
(Kassimali §3.6)
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4.6. Structure Stiffness Relations (Kassimali §3.6)
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• Member 1:

• Member 2: • Member 3:
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• Structure stiffness relations between joint loads P and jot displacements d:

• Stiffness matrix S:

• Stiffness matrix of a linear elastic structure is always symmetric
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…
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• Code numbers for every member are the 

numbers of the structure DOFs or restrained 

coordinates: 

v1 − X direction of beginning joint

v2 − Y direction of beginning joint

v3 − X direction of end joint

v4 − Y direction of end joint

• Member 1: 3, 4, 1, 2

• Member 2: 1, 2, 5, 6

• Member 3: 7, 8, 1, 2

Assembly Using Member Code Numbers
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Code numbers of concern during assembly of joint load 

vector: 1 ~ NDOF
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• Code numbers of concern during assembly 

of stiffness matrices: 1 ~ NDOF

• Now that both P and S are assembled, 

displacements d can be solved:
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• Obtain member end displacements 

in the global coordinates, �, from 

the joint displacements, �, using 

code numbers

• Member-end displacements in local 

coordinates:

� = ��

• Member-end forces in local 

coordinates (axial force = Q1 = −Q3):

� = ��

• Member end forces in global 

coordinates:

� = ���

• Code numbers of concern during 

assembly of support reaction 

vector: 

NDOF+1 through 2(NJ)

• Alternatively:

� = 	�

� = ��
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• Please review Kassimali 3.8 – a great summary of the complete procedure. 

• One place we will implement differently from the textbook:

Set Qa = Q3, so that tension is positive
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