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How Can Motion be Described? 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stable Structures 

 

What are the conditions for a structure to be stable? 

Newton's Second Law, Fnet = ma, gives us a clue. 

A structure should have ……………………. initial velocity and zero ………………………………………. 

Hence net force on all parts of a structure must equal ……………………………. 

A body is in translational ………………………………………… when the sum of the forces acting on it is equal to zero. 

 
 
 
 
 

 

 

Explain why structures should be stable. 

 
 

       

 
One condition for a stable structure is that it all of its component parts must be in translational equilibrium. 
 

 

 

  
 Lesson 14: Torque and the Stability of Structures 

and Explained? 
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Centre of Mass 

The point in a body where all the …………………… can be considered to be concentrated. 

 
 

 

Centre of mass is a useful concept for analysing structures. 

Weight forces (mg) should always be drawn from the ……………………….. of mass of a structural element. 
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Rotational Forces  

Torque 

Torque is a ……………………………… force that produces a twisting, turning or rotational effect. 

 
 
 

 

Torque Formula 
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Rotational Forces (Continued) 

Calculating Torque when force, F is not …………………………………. to the lever arm 
 

 

 

Indicating Direction of Torque 
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Rotational Equilibrium  
A body must be in rotational equilibrium to be ……………………………… 

A body is in rotational equilibrium when the sum of the …………………………………… acting on it is equal to zero. 

 
 
 

 

 
 
 For a body or structure to be in Static Equilibrium (and hence be stable), it must be in both t……………………………… 
equilibrium and r…………………………………..equilibrium. 
 
 
 

 
 

 

Extra Notes 

There is a huge …………………………… torque acting on this 

structure. The foundations would need to supply an equal 

anticlockwise torque to keep the 'cheesestick' stable. 
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Simple Structural Elements 

Beams 

 
 

Beam Bridges 

 

Beam Bridges can be analysed using the conditions for translational and rotational equilibrium. 

Why can modern structures span far greater distances? 
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Principle of Moments  

When analysing situations where more than one …………………… acts on a body, the body will be in rotational 

equilibrium if the net torque about a …………………….  (or pivot) point equals zero. 

 

 

 

Simple Structural Elements (continued) 

Cantilever 

A beam that extends beyond its ……………………………. structure.  
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Analysing the cantilever 

Draw in all forces acting on the beam as shown below. 

 

Cantilever with load 

. 

.  

Cantilever Bridge 

Just place two or more cantilvers together to make a bridge 

. 

. 
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Cantilever Bridges 

 Can be supported by ………………….. and/or ……………………... 

 

Cantilever Bridges 

. 
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Stable Structures 

What are the conditions for a structure to be stable? 

Newton's Second Law, Fnet = ma, gives us a clue. 

A structure should have zero initial velocity and zero acceleration. 

Hence net force on all parts of a structure must equal zero. 

A body is in translational equilibrium when the sum of the forces acting on it is equal to zero. 

 

 

 

Summary 
 

Rotational Forces  

Torque 

Torque is a rotational force that produces a twisting, turning or rotational effect. 

 

 

 

                                                     

 

 

Centre of Mass 
The point in a body where all the mass can be considered to be concentrated. 
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Rotational Forces (Continued) 

Alternative Torque Formula 

When the applied force is not perpendicular to the lever arm 

 

 

 

 

 

 

 Rotational Equilibrium  

A body must be in rotational equilibrium to be stable 

A body is in rotational equilibrium when the sum of the torques acting on it is equal to 

zero. 

 

 

 

Static Equilibrium 

For a body or structure to be in Static Equilibrium (and hence be stable), it must be in both translational 

equilibrium and rotational equilibrium. 
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Simple Structural Elements 

 

. 

    

 

 

  

  

 


