
 

 

 



Design procedure for tanks and pipes 

  CIRCULAR PRESTRESSING : When the prestressed members are curved in the direction of 

prestressing, the prestressing is called circular prestressing. For example, circumferential prestressing in 

pipes, tanks, silos, containment structures and similar structures is a type of circular prestressing  

 What are the design criteria for prestressed concrete tanks?  

 It is to resist the hoop tension and moments developed are based on the considerations of desirable 

load factors against cracking and collapse.  

  It is desirable to have at least a minimum load factor of 1.2 against cracking and 2 against ultimate 

collapse as per IS code.  

  It is desirable to have at least a minimum load factor of 1.25 against cracking and 2.5 against 

ultimate collapse as per BS code.  

  The principal compressive stress in concrete should not exceed one-third of the characteristic cube 

strength.  

  When the tank is full, there should be a residual compressive stress of at least 0.7 N/mm2.  





When the tank is empty, the allowable tensile stress at any point is limited to 1 N/mm2.  

  The maximum flexural stress in the tank walls should be assumed to be numerically equal to 0.3 times 

the hoop compression.  

 What are the design criteria for prestressed concrete pipes?  

  Circumferential prestressing, winding with or without longitudinal prestressing.  

  Handling stresses with or without longitudinal prestressing.  

  Condition in which a pipe is supported by saddles at extreme points with full water load but zero 

hydrostatic pressure. “The pressure exerted by a fluid at equilibrium at any point of time due to the force of 

gravity) 

  Full working pressure conforming to the limit state of serviceability.  

  The first crack stage corresponding to the limit state of local damage.  

 How are the tanks classified based on the joint? 

  Tank wall with hinged base.  

 Tank wall with fixed base 

  Tank wall with sliding base.  

Define two stage constructions.  

In the first the concrete is cast over a tensioned longitudinal reinforcement.  

In the second stage the concrete pipes after curing are circumferentially stressed by means of a spiral wire 

wound under tension and protected by a coat of mortar.  



Write any two general failures of prestressed concrete tanks.  

 Deformation of the pre-cast concrete units during construction.  

  Manufacturing inaccuracies led to out of tolerance units being delivered to the site under 

investigation.  

  It May have affected the ability to achieve a good seal.  

 What is the stress induced in concrete due to circular prestressing?  

The circumferential hoop compression stress is induced in concrete by prestressing counter 

balances the hoop tension developed due to the internal fluid pressure. 

What are the advantages of prestressing water tanks?  

  Water storage tanks of large capacity are invariably made of prestressed concrete.  

  Square tanks are used for storage in congested urban and industrial sites where land space 

is a major constraint.  

  This shape is considerable reduction in the thickness of concrete shell.  

 The efficiency of the shell action of the concrete is combined with the prestressing at the 

edges.  




































































































