
 

e-ISSN:2582-7219 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

       INTERNATIONAL JOURNAL OF  

          MULTIDISCIPLINARY RESEARCH 
 

       IN SCIENCE, ENGINEERING AND TECHNOLOGY 
 
 
 

Volume 7, Issue 5, May 2024   
 
 
 
 
 
 
 

 

Impact Factor: 7.521  
 
 
 
 
 
 
 
 

6381 907 438    6381 907 438  ijmrset@gmail.com @ www.ijmrset.com 



International Journal Of Multidisciplinary Research In Science, Engineering and Technology (IJMRSET) 

                                | ISSN: 2582-7219 | www.ijmrset.com | Impact Factor: 7.521| Monthly Peer Reviewed & Referred Journal | 

        | Volume 7, Issue 5, May 2024 | 

        | DOI:10.15680/IJMRSET.2024.0705067 | 

IJMRSET © 2024                                                              |     An ISO 9001:2008 Certified Journal   |                                        9992 

 

 

 

A Review on Parametric Study of Different 
Staging Pattern with Pushover Analysis of 

Water Tank  
Neha Yadorao Shahare, Er. Nimesh Patankar, Prof. Pallavi Deotale 

M.Tech, Computer Aided Structural Engineering Student, WCEM, Nagpur, India 

Structural Engineer, RCC and Steel Structural Consultant, Nagpur, India 

Assistant Professor, Computer Aided Structural Engineering Student, WCEM, Nagpur, India 

 

ABSTRACT: Water tanks act as capacity compartments for water, basically obtained from precipitation. Using water 

from a tank for water system purposes can be practical in regions where it is restrictively costly to develop a well. 

Water acquired from raised water tanks is especially valuable for homegrown use, including drinking, cooking, and 

washing. Notwithstanding, it's urgent to take note of that many water tanks have been harmed during past quakes, 

featuring the significance of zeroing in on seismic wellbeing measures. This paper plans to propose a seismic reaction 

examination of a raised water tank for various sorts of organizing, for example, outline organizing and shaft organizing. 

The objective is to figure out which arranging strategy displays the best seismic tremor obstruction conduct. The review 

includes directing dynamic and static examinations of the water tank utilizing STAAD-Genius programming. 

 
I.INTRODUCTION 

Raised water tanks assume a basic part in guaranteeing admittance to drinking water and forestalling enormous flames, 

making them key designs. In any case, during quakes, harm to these tanks can endanger drinking water supplies and 

lead to huge monetary misfortunes. Given their far and wide use in seismic dynamic areas, it's fundamental to 

completely explore the seismic way of behaving of raised water tanks. 

Water tanks are fundamental for meeting human essential requirements and guaranteeing adequate water dissemination 

in different regions. They are built to store water at a specific level, subsequently compressing the water circulation 

framework. Advancements in water capacity have prompted different structures and plans of tanks, including 

underground, ground-upheld, and raised tanks. These tanks are widely involved by regions and businesses for putting 

away water, synthetic compounds, and different fluids, featuring their significance in open utilities and modern designs. 

Nonetheless, some water tanks have fallen or supported weighty harm because of deficient supporting frameworks, 

especially during tremors. Thusly, there is a squeezing need to focus on seismic security measures for help structures, 

including water tanks, by taking into account substitute supporting frameworks that can endure quakes and oblige 

expanded plan powers. 

Planning new tanks and assessing the security of existing ones should be completed with most extreme accuracy, as 

disappointment of these designs, particularly during seismic occasions, can have horrendous results. The Bhuj quake of 

January 26th, 2001, brought about critical harm to many raised water tanks, with somewhere around three of them 

imploding, highlighting the earnestness of improving seismic wellbeing measures for such designs.  

1.1 Objective of the thesis 
 Concentrating on the seismic way of behaving of raised water tanks under various arranging designs with varieties 

in tank volume. 

 Exploring the advancement of water tank plan. 

 Dissecting the uprooting of the construction along various headings utilizing the seismic coefficient technique. 

 Concentrating on base shear, hub power, and snapshots of the design along various headings utilizing the seismic 

coefficient strategy. 

 Computing base shear, base second, and rooftop removal of the water tank for different water level circumstances. 

 Looking at the outcomes acquired from the investigations. 

 These goals expect to give experiences into the seismic exhibition of raised water tanks and recognize likely 

regions for advancement to upgrade their underlying trustworthiness and seismic flexibility. 
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1.2 Scope of the Study 
 The examination is led utilizing Limited Component Strategy (FEM) with STADD Ace programming. 

 Seismic examination is performed for roundabout level base water tanks. 

 The examination adheres to the rules illustrated in IS: 1893-1984. 

 Plan boundaries are analyzed for various situations. 

 Raised water tanks with limits of 500, 800, and 1000 m3 are thought of, with an organizing level of 20 m, 

comprising of boards every 4 m in level, and different arranging designs are contemplated. 

 The raised water tank is broke down for various arranging designs under various tank level circumstances. 

II.LITERATURE REVIEW 

A.R. K. Ingle (2022): 
This study centers around the plan of above water tank structures utilizing the P-DELTA impact, a thought 

frequently ignored in plan guidelines. It investigates the assessment of extra powers because of distortion, taking into 

account the compelling length of segments and the thinness proportion. The investigation likewise consolidates the 

ATC code, which considers the P-DELTA impact significant in light of variables like float proportion, story level, and 

vertical and flat powers. Different section shapes and courses of action, either extraneous or spiral, are analyzed for 

their effect on lessening float and further developing security. Static investigation is led utilizing Arya or network 

strategies, with a six-level of-opportunity space outline structure. Different arrangements of tank supporting designs are 

thought of, with contrasting quantities of segments and h/b proportions. The outcomes show a lessening in top 

diversion with specific segment plans, and an expansion in firmness with a larger number of sections, among different 

discoveries. 

B.S.C. Dutta, et al. (2022): 
This paper addresses the torsional weakness of raised water tanks, which has been featured by disappointments 

during past seismic tremors. The review underscores the significance of surveying torsional reaction, particularly when 

the torsional to horizontal time span proportion is near 1. Torsional-actuated pivot and coupled parallel torsional 

vibration can prompt disastrous outcomes, as seen in quakes, for example, the 1993 Killari occasion. The review 

investigates factors, for example, axisymmetric math, mass dissemination, and unusualness between the focal point of 

mass and solidness, which can enhance torsional reaction. It recommends exploring whether the proportion of torsional 

and sidelong time spans falls inside the basic scope of 0.7 to 1.25 to evaluate torsional weakness actually. 

HasanJasim Mohammed (2021): 
This study proposes an advancement strategy for the foundational layout of substantial water tanks, zeroing in on 

rectangular and round shapes. The goal is to limit the absolute expense of the tank, taking into account plan factors, for 

example, tank limit, aspects, water profundity, unit weight of water, and tank floor section thickness. A PC program is 

created to tackle mathematical models utilizing IS: 456-2000 code conditions. Results show that tank limit limits the 

absolute expense for rectangular tanks yet increments it for roundabout tanks. Furthermore, tank floor chunk thickness 

limits the complete expense for both tank types, while the unit weight of water impacts costs diversely for rectangular 

and round tanks. 

Samer A. Barakat, Salah Altoubat (2020): 
This paper presents a developmental based advancement methodology for planning funnel shaped built up 

substantial water tanks, expecting to limit material expenses. The goal capability thinks about the expenses of cement, 

support, and formwork for walls and floors. Plan factors incorporate wall thickness, base thickness, profundity of water 

tank, and wall tendency. Three enhancement procedures — rearranged complex development (SCE), reenacted 

strengthening (SA), and hereditary calculation (GA) — are assessed for tackling the nonlinear obliged streamlining 

issue. Tests exhibit the vigor of these procedures, with the SCE technique demonstrating unrivaled in acquiring the best 

arrangements. The review presumes that the vigorous pursuit capacity of SCE is appropriate for tackling primary 

streamlining issues actually. 

Snehal Wankhede, Prof. P. J. Salunke, Prof. N. G. Gore (2020): 
This study centers around cost improvement for raised round water tanks, meaning to limit in general costs in the 

plan cycle while thinking about material expenses. Plan factors like wall thickness, floor section profundity, and floor 

pillar profundity (meant as X1, X2, and X3 individually) are considered for cost minimization. Plan requirements are 

executed by Standard Determinations. The enhancement issue includes a mix of consistent, discrete, and number 

arrangements of plan factors. MATLAB programming with SUMT (Successive Unconstrained Minimization Strategy) 

is utilized for improvement, prepared to do effectively distinguishing least plan factors with high likelihood. 
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 Ankush N. Asati, Dr. Mahendra S. Kadu, Dr. S. R. Asati (2019): 
This paper tends to the seismic way of behaving of roundabout raised water tanks, zeroing in on unambiguous tank 

limits and different organizing courses of action in plan, number of fringe sections, and number of stages in rise. The 

review considers dynamic investigation, which includes the mind boggling association among liquid and construction 

due to sloshing impacts during tremors. Utilizing SAP2000 and the Reaction Range Strategy (RSM), 36 blends are 

broke down, uncovering a complicated example of stresses produced in the tanks under quake loads. The review 

recommends that an expansion in the quantity of segments doesn't be guaranteed to work on primary reactions, with a 

spiral game plan and six organizing levels distinguished as ideal. Also, cost improvement is performed for the spiral 

organizing game plan with six levels, discovering that eight segments with an upgraded breadth of 300mm yield the 

most reduced cost. 

Manish N. Gandhi, Prof. A. Rajan (2019): 
This study plans to comprehend the way of behaving of various arranging frameworks in raised water tanks under 

different stacking conditions, zeroing in on reinforcing regular organizing frameworks for further developed quake 

execution. Raised water tanks are essential for public utility and modern foundation, serving basic capabilities in 

metropolitan water supply, firefighting frameworks, and modern water stockpiling. The review tries to dissect the need 

of inspecting customary organizing frameworks with various kinds of preparing for raised water tanks. 

Ayazhussain M. Jabar and H. S. Patel (2018): 
This study examines the way of behaving of supporting frameworks under various tremor situations utilizing 

SAP2000 programming. Raised water tanks have encountered critical harm or breakdown during seismic tremors, 

possibly because of deficient comprehension of supporting framework conduct and inappropriate choice of arranging 

designs. 

Durgesh C Rai (2018): 
This study analyzes the exhibition of raised tanks during the Bhuj quake of January 26th, 2001. The momentum 

plans of supporting designs for raised water tanks are viewed as profoundly powerless against horizontal powers during 

seismic tremors, as exhibited by the harm and falls saw during the Bhuj quake. 

Asari Falguni and Prof. M.G.Vanza (2017): 
This paper presents the consequences of a scientific examination concerning the seismic reaction of raised water 

tanks using rubbing dampers. The review centers around the way of behaving of RCC raised water tanks outfitted with 

grating dampers (FD), with a key step including the assurance of the slip load expected for the FD framework. 

Hasan Jasim Mohammed (2017): 
This study applies streamlining techniques to the underlying model of cement rectangular and roundabout water 

tanks, intending to limit complete tank cost by considering plan factors, for example, tank limit, aspects, unit weight of 

water, and tank floor section thickness. 

Durgesh C. Rai and Bhumika Singh (2015): 
The review analyzes built up substantial platform upholds, especially the round, empty shaft type, which are famous 

decisions for raised tanks because of simplicity of development and more prominent strength contrasted with outlined 

development. Be that as it may, late tremors in India have uncovered unacceptable execution of slim shelled platforms, 

with many creating flexural breaks and some imploding. 

S. K. Jangave, Dr. P. B. Murnal (2015): 
This paper features the seismic security contemplations for fluid reservoirs, underscoring the significance of keeping 

up with usefulness present tremor on guarantee consumable water supply and forestall spillage of poisonous or 

inflammable fluids. Raised tanks, upheld by different designs like RCC shafts or edges, assume a critical part in water 

supply plans. 

R Jaiswal, Shraddha Kulkarni and Pavan Pathak (2015): 
The seismic investigation of fluid stockpiling tanks, pivotal for water appropriation frameworks and modern 

applications, is stressed. Past quakes have uncovered different harms to tanks, including clasping of ground-upheld 

tanks and breakdown of supporting pinnacles for raised tanks. These occurrences highlight the significance of seismic 

wellbeing in tank plan. 

Ayazhussain M. Jabar, H. S. Patel (2014): 
This paper highlights the meaning of water tanks for meeting essential human necessities and modern prerequisites. 
Raised water tanks, putting away water at level to compress conveyance frameworks, are fundamental designs inclined 
to disappointment during seismic tremors. The review stresses the requirement for seismic security in their plan, 
especially zeroing in on substitute supporting frameworks impervious to seismic powers.  
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III.CONCLUSION AND FUTURE WORK 

The examination and plan of raised water tanks against tremors utilizing Staad-master V8i is critical to guarantee the 

primary trustworthiness and usefulness of the tanks even after seismic occasions. After a careful survey of important 

writing, the accompanying focuses are to be considered during the seismic investigation of raised water tanks: 

 Sloshing Impact Thought: The examination should represent the sloshing impact of water inside the tank during 

seismic occasions, as this can altogether influence the underlying reaction. 

 Investigation of Seismic Tank Conduct for Various Calculations: Different mathematical designs of raised water 

tanks ought to be contemplated to comprehend what varieties in shape and size mean for their seismic way of 

behaving. 

 Investigation of Seismic Tank Conduct for Various Organizing: The plan and arrangement of arranging 

frameworks supporting the water tank ought to be dissected to assess their seismic exhibition under different 

stacking conditions. 

 Dynamic and Static Reaction Examination: Both dynamic and static reactions of the water tank to seismic powers 

ought to be contemplated to completely survey its conduct under quake incited loads. 

 Examination of Supporting (Propping) Frameworks: Different sorts of supporting or propping frameworks ought 

to be considered to decide their viability in upgrading the seismic opposition of the water tank structure. 

 Thought of Various Tank Fill Levels: The seismic examination ought to be directed for three different tank fill 

conditions: void tank, completely filled tank, and to some degree filled tank. Each condition might bring about 

various primary reactions and ought to be represented in the examination. 
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