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Module 3
Analysis of Structures



Module Overview

• Analysis of Plane Trusses

• Method of joints

• Method of section

• Frames



Introduction

• We studied the equilibrium of a single rigid body, where all forces involved were 
external to the rigid body. 

• We now consider the equilibrium of structures made of several connected parts. 
• This situation calls for determining not only the external forces acting on the structure, 

but also the forces that hold together the various parts of the structure. 
• From the point of view of the structure as a whole, these forces are internal forces



Truss

• Trusses, which are designed to support loads and are usually stationary, fully 
constrained structures. 

• Trusses consist exclusively of straight members connected at joints located at the ends 
of each member. 

• Members of a truss, therefore, are two-force members, i.e., members acted upon by 
two equal and opposite forces directed along the member.

• Truss members are connected at their extremities only; no member is continuous 
through a joint



Method of joints



Numerical



Method of section

• Assume, for example, that we want to determine 
the force in member BD of the truss shown in Fig.

• We have passed the section nn through members 
BD, BE, and CE, and we have chosen the portion 
ABC of the truss as the free body (Fig. b).

• The forces acting on this free body are the loads P1 
and P2 at points A and B and the three unknown 
forces FBD, FBE, and FCE.



Rigid bodies



Rigid bodies



Frames

• When we study trusses, we are looking at structures consisting entirely of pins 
and straight two-force members. 

• The forces acting on the two-force members are directed along the members 
themselves. 

• We now consider structures in which at least one of the members is a multi-force 
member, i.e., a member acted upon by three or more forces. 

• These forces are generally not directed along the members on which they act; 
their directions are unknown; therefore, we need to represent them by two 
unknown components.

• Frames are designed to support loads and are usually stationary, fully constrained 
structures.



Numerical problem



Numerical problem



Practice problem



Practice problems


