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ABSTRACT 

The shaft support of elevated conical tanks should have adequate strength to 

resist axial loads, and moment and shear forces due to lateral loads. These forces 

depend on the total weight of the structure which varies with the amount of 

contents present in the tank container. 

In Sri Lanka, use of Conical type water towers for storing in almost has been a 

practice in the country for a considerable period. All the structures, designed 

have been carried out for high winds. However, hardly any designs were carried 

with sufficiently serious attention given for earthquakes, since the location of the 

Sri Lanka was not considered as an earthquake prone area. 

Main objectives of the research are to investigate the structural adequacy of 

existing conical type water towers for earthquakes and development of 

relationship with seismic analysis for the tanks which have designed for wind 

loads. 

In order to achieve the above objectives, three different conical type water towers 

were selected which has capacities of 200 m 3 , 300 m 3 and 750 m 3 . These water 

towers were analyzed for 53.5 m / s , 47 m / s , 38 m / s wind speeds which have 

been prescribed for post disaster structures for different zones in Sri Lanka. For 

earthquakes, dynamic analysis carried out for the same tanks using SAP 2000 -

v l 4 for different soil types. Base shear and moments calculated using spring mass 

model. 

It has reveal that the existing structures which were designed for prescribed 
wind speeds were not adequate for resisting minor earthquakes. Also Impulsive 
mode of most of the water towers would have a natural period of vibration (T) 
are in the range of 0.3s to 0.8s which will give the highest response (base shear 
and moments) in an Earthquake. 

Since the response corresponding to the Natural period of vibration (T) of the 

conical type water towers is very high, it is not practical to give general 



recommendations or guidelines. Therefore, it is advised to carry out a dynamic 

analysis for the design of conical type water towers, so that necessary changes to 

the shaft diameter and thickness can be selected to resist the expected loads. 

Base shear and moment induce for 200 m 3 tank in 25 % and 50% tank full 

condition is less than the tank empty condition, when analyze using spring mass 

model. However other large capacity tanks do not gives that kind of relationship. 

Therefore Detail investigating about the impulsive and convective modes for 

containers having internal obstructions and behavior with percentage filling of 

water could be recommended for future work. 
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