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Shear and diagonal tension 

When a simple beam is loaded, as shown in Fig. bending moments and shear 

forces develop along the beam. To carry the loads safely, the beam must be 

designed for both types of forces. Flexural design is considered first to establish 

the dimensions of the beam section and the main reinforcement needed, as 

explained in the previous chapters. The beam is then designed for shear. If shear 

reinforcement is not provided, shear failure may occur. Shear failure is 

characterized by small deflections and lack of ductility, giving little or no 

warning before failure. On the other hand, flexural failure is characterized by a 

gradual increase in deflection and cracking, thus giving warning before total 

failure. This is due to the ACI Code limitation on flexural reinforcement. The 

design for shear must ensure that shear failure does not occur before flexural 

failure. 
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Web Reinforcement  
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Shear Strength of Beam 
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