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Introduction

 There are essentially two ways in which structures can be analyzed 

using matrix methods. 

• The flexibility method – which is a force method of  analysis can also be used 

to analyze structures.

• The stiffness method – which is a displacement method of  analysis. 

 The Stiffness method is more popular for several reasons

• Analyze both statically determinate and indeterminate structures without 

much modifications

• Yields the displacements and forces directly.

• It is generally easier
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Matrix Force Method-flexibility Method

 The method, which was introduced by James C. Maxwell in 1864

 The systematic development of  consistent deformation method in 

the matrix form has lead to flexibility matrix method. 

 The method is also called force method. Since the basic unknowns 

are the redundant forces in the structure.

 This method is exactly opposite to stiffness matrix method. The 

flexibility matrix equation is given by
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Matrix Force Method-flexibility Method

Analyze the continuous beam shown in the figure by flexibility 

matrix method, draw BMD
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Matrix Force Method-flexibility Method

 Let us remove the redundant to get primary determinate structure

6



CEE  3222: THEORY OF STRUCTURESMr. MWABA MSc, B.Eng., R.Eng., PEIZ, 

Matrix Force Method-flexibility Method
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Note: The rotation due to sagging is 

taken as positive. The moments 

producing due to sagging are also taken 

as positive.
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Matrix Force Method-flexibility Method
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