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PRINCIPLES OF PRESTRESSING 
Subject layout:   Prestressing may be defined as the purposeful and controlled creation of permanent  stresses in a structural member, before the full dead and live loads are applied, so as  to counteract all or part of these loads. It serves two main purposes: to improve the  resistance of the member to the dead and live loads (service load) and to modify the  behaviour of the member or structure in such a way as to make it more suitable for its  intended purpose.  There are significant differences in principle between reinforced concrete and  prestressed concrete. In the design of reinforced concrete beams it is assumed that the  tensile strength of the concrete is negligible, and the tensile forces created by the  bending moments are resisted by reinforcement, to which the forces are transferred  by bond. Cracking and, to a large extent, deflections are virtually irrecoverable in  ordinary reinforced concrete, with relatively poor bond between the steel and  concrete, though with high-strength concrete and good bond a substantial degree of  recovery may take place. The reinforcement usually exerts no forces on the member  on its own account. In prestressed concrete, on the other hand, the primary purpose of  the prestressing steel is to apply a force to the concrete, either by bond or by means of  special anchoring devices; hence the whole of the concrete can be made to act  structurally. The steel required to produce the prestressing force is thus used actively  to preload the member and cracking and deflections are recoverable to a higher  degree. However, it should be noted that under overload conditions, as soon as the  flexural tensile strength of the concrete has been exceeded, prestressed concrete  behaves in a manner similar to reinforced concrete, and at the ultimate load or  collapse condition of a flexural member, the tensile and compressive resistances  required to withstand these conditions are the same for both reinforced and  prestressed members. Moreover, as the prestress becomes zero, the behavior of a  prestressed member becomes almost the same as that of a reinforced concrete  member; thus, there are basic similarities, as well as basic differences, between  reinforced and prestressed concrete 

 


