
UNIT 3: STRUCTURES 

1. INTRODUCTION 

Definitions: 

Force: it is any physical phenomenon that causes a change in the position or in the shape 

of an object. 

Structure:it is a group of elements that are connected together in order to resist the 

effect of a force. 

Load: it is a force that is acting on a structure. 

Stress: when a structure is bearing a load, it suffers from internal forces (the external 

force makes the internal particles of the structure push or pull other particles). These 

internal forces are called tensions or stresses. 

2. TYPES OF LOADS 

Depending on how much time the force is acting on a structure, loads can be classified into 

two groups: 

• Permanent: the force is acting all the time on the object, and the load doesn't 

change in the time, for example the weight 

• Variable: the force changes with the time, so the load is changing with the time as 

well, for example the wind 

3. TYPES OF STRESSES 

The stresses that a load causes in an object are classified in the following way, upon the 

type of deformation it could make in the object: 

• Traction: the forces try to make the object longer, pulling it from its ends in 

opposite directions over the same action line. 

 



• Compression: the forces try to make the object shorter pushing it from its ends in 

opposite directions over the same action line. 

 

• Flexure or bending: the forces try to bend the object, pulling or pushing it in 

different directions but over different action lines. 

 

• Torsion: the forces try to twist the object making its ends turn in opposite 

directions. 

 

• Shear or cutting: the forces try to split the object pushing one tiny slice of it in 

opposite directions from its upper and lower sides. 

 

4. STRUCTURAL CONDITIONS 

The conditions that a structure has to fulfill to work properly are three: 

• Stability: the capability to remain upright and not tip over. This depends on the 

position of the center of gravity: the lower and more centered it is, the more 

stability the structure has. 



• Resistance: the capability to bear the external forces without breaking. 

• Rigidity: the capability to bear the external forces without changing its shape. 

5. TYPES OF STRUCTURES 

The structures are classified into the following groups: 

1. Massive: they are structures in which the resistance comes from the big amount 

of material used in its elements. Ex: Pyramids 

 

2. Lintelled: they are made using lintels as construction elements. A lintel is an 

horizontal bar supported by two vertical pillars. Ex: Parthenon 

 

3. Vaulted: the vertical pillars support not an horizontal bar, but a vault, or curved 

element. Ex: Middle Age cathedrals 

 



4. Lattice: there are a lot of thin bars made in cement or steel, connected to each 

other with rigid links. Ex: modern buildings structures 

 

5. Triangulated: they are lattice in which the bars are connected forming triangles.  

 

6. Suspended: the structure is formed by resistant elements that are hung from 

another using cables. The cables are called tie rods. Ex: San Francisco bridge 

 

7. Pneumatic: the elements are containing compressed air that supplies the 

resistance. Ex: inflatable castles for children attractions. 

 



8. Plated: the elements are very thin sheets of metallic or composite materials. Ex: 

car or aircraft bodies. Sometimes it is used in modern buildings. 

 


