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1. Introduction  

If a plane is passed through a body, force acting along this plane is called a shear force or shearing force 

  
Figure 1 : 

Under the action of these two forces, the two sections 1 and 2 of the bar slide relative to each other in 
the plane of the straight section (P). 
Shear arises in many other practical problems: Figure 2 

 

 

ab sheared section 

Gluing assembly Gluing assembly Rivited joint 
Figure 2 

2. Stress – Strain Relationship 
2.1 Shear Stress 
The force acting in the plane of the cross section of the bar is called shear force (T). This force is 
distributed over the section to generate tangential shear stresses (τ). Considering a uniform 
distribution (τ = constant) (Figure 3), we can define the stress τ in a cross section by the following 
relationship : 

  
 

 
                           

                    
                                       
                                         

 

  

2.2 Shear test 
Under the action of force F, in plane P there is sliding of section A relative to A0. In zone OA (Figure 3b) 
the behavior of the material is linear elastic. 

(a)  (b) 

Figure 3 
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The deformation , called relative slip or deviation (without unit) remains low in the elastic domain; we 

write:    
  

    . 

2.3 Hook's law for shear 

In the elastic domain (Figure 3b), the shear stress τ is proportional to the slip angle γ, we then introduce 
the G modulus shear also known modulus of rigidity such that: 

                               (2)                        

 
 
 

 
                       

                       

                               

 

  

In reality G is a characteristic of the material which depends on the two elastic constants seen previously, 

Young's modulus E and Poisson's ratio . 

  
 

      
                                                                                      (3) 

Examples of G values 

 

3. Shear strength condition 

The same reasoning as in tension is used for most constructions. The tangential stress must always remain 
lower than the admissible shear stress of the material  

  
 

 
                                                                            

4. Applications 

a- Two plates 1 and 2 are glued as shown in Figure 5a. Calculate the average tangential stress due to the force 
P = 40kN. 

b-  A single rivet is used to join two plates as shown in Figure 5b. If the diameter of the rivet is 20 mm and the 
load P is 30 kN, what is the average shear stress developed in the rivet? 

 

 

(a) (b) 
                                                              Figure 5 

Solution 

a-   
 

 
 

       

 
       

     

         
 87.88 MPa 

 

b-   
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5. Tension – Shear Analogy 

 

 
 


