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Chapter 4:
Analysis of Simple Structures
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Outline
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⚫Method of Sections

⚫Frames

⚫Machines*



1. Method of Sections
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Methods of Truss Analysis

1)Method of joints 2)Method of Sections



▪ The method of joints is good if we have to find the internal forces in all the truss

members. In situations where we need to find the internal forces only in a few

specific members of a truss, the method of sections is more appropriate.

▪ The Method of Sections is based on the two dimensional equilibrium of rigid

bodies (ƩFx = 0, ƩFy = 0 & ƩM = 0).

▪ This method has the basic advantage that the force in almost any desired

member may be found directly from an analysis of a section which has cut that

member.

❖ In choosing a section of the truss, in general, not more than three members

whose forces are unknown should be cut, since there are only three available

independent equilibrium relations.
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2. Method of Sections



Method of Sections cont.

Let see the sample truss to determine member BC,GF and CG.
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Method of Sections cont.

=> Each of section PART of the truss is in Equilibrium
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Method of Sections - Procedure
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A) Free Body Diagram

• Determine external reactions of entire truss

• Decide how to section truss

- Three unknown forces at the most



Method of Sections – Procedure (cont.)

Free Body Diagram

• Draw FBD of one part

- Choose part with least number of forces
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Method of Sections – Procedure (cont.)
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Free Body Diagram

▪ Establish direction of unknown forces

- Assume all forces cause tension in member

- Numerical results:

(+) Force is in tension

(-) Force in opposite direction i.e compression



Method of Sections – Procedure (cont’d)

 F x = 0

 F y = 0

 M = 0

B) Equations of Equilibrium

▪ Take moments about a point

that lies on the intersection of

the lines of action of two

unknown forces
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For example, find the force in member EF:
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Determine the forces in members ME, NE and QG.

Example
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I. Cut
III. Cut

II. Cut
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What do you understand from this section(cut)?
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Problem 2: Determine the forces in members BC, CF, and EF of the loaded truss.
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4. Determine the forces in members DE, EI, FI and HI.
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2. Frames
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Frames

⚫Frames are structures with at least one multi-force member,

i.e. at least one member that has 3 or more forces acting on

it at different points.

⚫Frames are structures that contain pin connected multi-

force members (members with more forces).Frames are

used to support the system of the loads while remaining

stationary.
Frame: an assembly of rigid

members (of which at least one is

a multi–force member) intended

to be a stationary structure for

supporting a load.
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(i) External Reactions (ii) Internal forces at the joints

Note: Follow Newton's 3rd Law
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Frame analysis involves determining:



Frames that are not internallyRigid

⚫When a frame is not internally rigid, it has to be provided with 

additional external supports to make it rigid.

⚫The support reactions for such frames cannot be simply 

determined by external equilibrium.

⚫One has to draw the FBDof all the component parts to find out 

whether the frame is determinate or indeterminate.
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Example

⚫The frame supports the 400 kg load in the manner shown.

Neglect the weights of the members compared with the

forces induced by the load and compute the horizontal and

vertical components of all forces acting on each of the

members.
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Solution

⚫From the free-body diagram of the entire frame we 

determine the external reactions.Thus
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Solution

⚫Tocompute the horizontal and vertical components of all forces 

acting in each members

Member BF:
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kN



9/25/2025

As a check we take member AD:
Apply equations of equilibrium
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Example-2

⚫Determine the components of the forces acting on each member 

of the frame shown
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Solution

Member BCD
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For checking
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Example-1

⚫Determine the components of the forces acting on each member 

of the frame shown
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3. Machines

36



Machines

▪ Machine: is an assembly of rigid members designed to do mechanical work by

transmitting a given set of input loading forces into another set of output

forces.

Hole Punch
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Excavator



Machines

▪ Machines structures contains moving parts and are 

designed to transmit or modify forces. Their main 

purpose is to transform input forces into output forces.

• Machines are usually non-rigid internally. So we use 

the components of the machine as a free-body.

Example: pliers, front end loaders, back hole, etc.
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Solution
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Example - 2

⚫Given the magnitude of P, determine the magnitude of Q.
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Example -3

⚫The tongs shown are used to apply a total upward force of 45 

kN on a pipe cap. Determine the force exerted at D and F on 

tongADF.
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