
Forces that act on materials 
The ability of materials to resist a force without breaking or bending 
permanently determines its strength. The reaction of materials to 
forces such as tension, compression, torsion, bending and shearing 
determine its mechanical properties. When designing structures we 
must take into consideration whether the structure will support static* 
loads or dynamic* loads without causing distortion or breakage. 

Structural failure is the result of forces causing the breaking or 
collapsing of a structure. This is as a result of poor designing or 
manufacture, fatigue or use of inferior* materials. 

Forces that act downwards are static forces. They are stationery forces. 
Dynamic forces are moving forces that act on objects. For example, 

wind_ is a dynamic force. 

ACTIVITY 1 STATIC AND DYNAMIC LOADS ---

1. List three types of static loads. 

2. List three types of dynamic loads. 

1 static: not moving 

1 dynamic: changing in its nature, 
I appearance or movement 
I inferior: something of low or 
I poor quality 
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Figure 8.1 A diagra m showing how a wooden beam experiences bending 

Forces acting from the outside are called external forces and those 
acting from the inside of a structure are called internal forces. 

The following forces may act on materials permanently or over a 

temporary period: 

Tension 
A force that pulls or stretches a structure is known as a tensile force. 

compression 
Compressive forces are forces that squeeze or press on a structure . 
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Figure 8.3 Pillars with a lintel resting upon them 



sending 

When an object experiences tension on one side 
and compression on the other side, bending will 
occur. The greater the force applied the more 

bending will take place. The part of a structure that 
must be reinforced is the area in tension. 

Figure 8.5 A square bar being twisted 

Shear 

This is a sideways displacement of an object 
into two pieces resulting in breaking from 
either compression, pulling or twisting. 

Figure 8.4 Book shelf experiencing a bending force 

Torsion 

This is the twisting or rotating of an object 
by applying equal force on both ends. 

Figure 8.6 Two blocks showing d isplacement 
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