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OBJECTIVE OF WORK
Moreover, Indian seismic code IS 1893:1984 has not been revised since so long and draft code is recently circulated. But there is no provision for consideration of hydrostatic effect on compartmental liquid storage tanks. Looking today’s scenario of infrastructure growth there is need arising to construct compartmental liquid storage tanks for general purpose, but there is no work presented yet for the same. So, it is quite emerging area for the study.
The main objective of the study is to understand the behaviour of the multi compartmental tank during earthquake and how to consider the hydrodynamic pressure for seismic analysis, various parameters affecting it and how to take care of those parameters so as to achieve safety as well as economy. The final objective is to analyse and design large storage capacity elevated compartmental water tank with different configurations and Carry out Parametric study. 

DETAIL OF WORK DONE
 Dimensional properties of compartmental tank

(a) Rectangular tank                                                              (b) Circular tank

	Capacity of Tank (m3)
	Length  (m)
	Width     (m)
	Height       (m)

	1000
	17.5
	11.7
	5.2

	Capacity of Tank (m3)
	Diameter  (m)
	Height       (m)

	1000
	16.5
	5.2
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(a) Rectangular tank (1000 m3)
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(b) Circular tank (1000 m3)
· Seismic analysis calculation for compartmental tanks based on the provisions given in IS 1893 (part-2) Draft code.
· Dynamic analysis of compartmental tanks using SAP 2000 software considering FE models.

· Wind load analysis of tanks considering draft code IS 875 (part-3).

· Analysis and design of compartmental container carried out using STAADPRO 2007.

· Analysis and design of compartmental tank staging.
· Analysis and design of compartmental tank foundation.
INDUSTRY INTERACTION CARRIED OUT

During the study, interaction carried out with staff of G.W.S.S.B. (Gujarat Water Supply & Sewerage Board) Gandhinagar for their guidance about general terms of analysis and design. 
Also extended use of IS 1893 (part-2) Draft code for compartmental tank was interacted with Dr. O.S.Jaiswal, Visvesvaraya Regional College of Engineering, Nagpur.

The discussions carried out with them helps in improve the concepts and also make us aware from the present field scenario.

SUMMARY OF WORK
Present study is extended for the compartmental tank based on the provisions given in IS 1893 (part-2) Draft code. It deals with the analysis of elevated water tanks. The behaviour of hydrodynamic pressure has been studied for large size elevated compartmental tank of Rectangular and Circular shapes. The hydrodynamic pressure is acting due to separation of water into convective and impulsive masses respectively. The sloshing occurs due to convective mass only. The hydrodynamic pressure due to these two masses is worked out separately. In draft code, complete procedure of seismic analysis and hydrodynamic calculations is explained for single compartment tank, based on this an attempt has been made for compartmental tank of Rectangular and Circular shapes. For determining the lateral stiffness of staging, geometry of staging is generated in software. Variation of base shear and base moment w.r.t different number of compartments and capacity is studied. Results of Rectangular compartmental tank of 1000m3 is presented, and comparison is also made in graphical form. 
Wind analysis as per IS 875 (part-3) Draft is also carried out. Also, the dynamic analysis of Rectangular and Circular compartmental tanks has been carried out with the use of FEM based software SAP 2000. From dynamic analysis time period and base shear of the tanks are studied and compared with calculated value from IS 1893 (part-2) Draft code. 
Analysis of container and staging part has been done using STAADpro 2007. The design of container is carried out by working stress method. The moment for the container analysis has been taken directly from the model analysis. Only trestle type of staging is considered. Rectangular tanks of 1000 m3 have been considered for analysis with different number of compartments with twisting of staging because of eccentric loading. The results for deflection, bending moment and torsional moment has been studied. The design of staging is also done with the use of the STAADpro 2007 considering different conditions of full and empty compartments. For foundation design, individual rectangular footing and solid raft have been considered for rectangular and circular compartmental tanks respectively.
CONCLUSION

The study shows that the hydrodynamic pressure is not critical in case of elevated water tanks. The result of parametric study reveals that the total hydrodynamic pressure is ranging between 1.5 and 2.5 % of hydrostatic pressure. Also, by providing compartments in tanks there is no more than 1.5% increase in base shear and moment. Hence, conventional design of elevated tank can be safely adopted and provision of compartments is also provided for intended purpose without affecting economy of tank. Other conclusions are:
· The major portion of water is in impulsive mode and remaining is in convective mode.

· As per draft code, the time period for impulsive mode of vibration is much less than that of convective one. As a result, horizontal seismic coefficient, base shear, and base moment for impulsive mode are more than convective mode. These results are different when software is used.
· The sloshing effect observed during earthquake is due to convective mass.
· Torsional moment of staging has greater influence on steel quantities, for elevated compartmental water tank.

SCOPE OF FURTHER WORK
Following can be suggested as extension of this work:

· The same type of study considering different capacity and shape of tank.
· Different types of foundation can be studied to give different end conditions.

· One can also study the effect of container compartments on different type of staging configuration.
· Dynamic analysis of compartmental tank with soil structure interaction. 

· It can also be studied for shaft type staging and a comparison can be made for economy and suitability with bracing type staging.

· It can also be studied using steel precast staging and compared with the present study.

· It can also be studied by providing base isolation.
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