
Chapter 1

Fundamental of statics















































































Forces Forces 

F: Concentrated force (N) 

q(x) : distributed load (N/m) 

M : Moment (N.m)



Fundamental principle of statics

Generally, the supporting actions are unknown. To determine them, we need to write down the three

equilibrium equations of the system
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Structures isostatiques et hyperstatiques Structures isostatiques et hyperstatiques 

A structure is in equilibrium when the conditions set out above are met (fundamental equations of static 

equilibrium). 

For a plane structure, there are three equations (3). Let R be the number of unknowns for the support

reactions of a plane structure loaded in its plane:

- If R = 3, the static equations can be used to determine the support reactions, and the structure is

said to be externally isostatic.

- If R > 3, the number of equilibrium equations is insufficient to determine the support reactions. The

structure is said to be externally hyperstatic of order R-3, so R-3 additional equations are needed to

determine all the reactions.

- If R < 3, the structure cannot be assured its equilibrium. The structure is said to be unstable



Standard supports Standard supports 

Every movement that is blocked has a corresponding support action:

 Any translational movement that is prevented in a given direction will require a supporting 

action in that direction.

 Any movement around an axis that is blocked corresponds to a Moment around that axis. 

Usual types of connection in civil engineering:
 Single support
 Double support
 Embedded 



Single support 
The single support is a connection that blocks relative movement in the vertical direction Y 

RBY

Example :

Beam resting on a bracket attached to a column by means of a neoprene 

support. The neoprene ensures that the beam can move horizontally and 

rotate about the centre O of the connection.)

Standard supports Standard supports 



Double support (Articulation)

The double support prevents the beam from moving in both x and y directions, but does not prevent it 
from turning (rotation).

Example :

metal column articulated at the base on a concrete block 
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Standard supports Standard supports 



Embedding
An embedment is a connection that eliminates all movement between the connected solids. 

Example :

RCY

RCX

M

C

Standard supports Standard supports 



Examples

double

Encastrement

Simple

Standard supports Standard supports 

 Single support

 Embedding

 Double support

Type of link Unknown linkModelling

2 unknown

3 unknown

1 unknown



Standard supports Standard supports 


