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ABSTRACT 

this paper represents the structural behaviour of RCC twisted building subjected to seismic loads 

with private swimming of the high rise twisted building using ETab. In a twisted tall building 

various rate of twist and positions of swimming pools for RCC twisted building will be analysed. 

The different rate of twist 1.5, 2, 2.5, 3 & 3.5 degree per floor for twisted building are considered. 

The modelling and analysis will be done using ETab Results obtained will be plotted for parameters 

such as storey displacement, storey drift and base shear. The aim of this project is to achieve the 

optimum swimming pool position and angle of twist of twisted building for 1.5, 2, 2.5, 3 and 3.5 

degree per floor angle of twist for different storey. 
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I. INTRODUCTION 

 

An earthquake is a natural tragedy that has claimed millions of lives throughout known and unwritten 

history. An earthquake is a disruptive disturbance that generates surface shaking owing to subsurface 

movement along a fault line or volcanic activity. The produced forces are irresponsible and only last a brief 

time. Humans are puzzled by its ambiguity in terms of occurrence time and nature. However, with the 

advancement of knowledge throughout the years, a degree of probabilistic predictability has been reached. 

The ability to predict the recurrence and strength of earthquakes for a certain region has improved, 
but this only solves one half of the problem: knowing what's coming! The second phase is structural 
seismic design - to resist the storm! This component of the problem has evolved throughout the 
previous century, with advancements in design philosophy and methodology continually investigated, 
proposed, and implemented. This chapter introduces the notion of foundation isolation for earthquake-
resistant structure design. The usefulness of seismic isolation is proved by modeling and analysis of 
multi-storey buildings, bridges, and pools. Twisted forms can be found in today’s tall buildings, such 
as the Shanghai Tower in Shanghai designed by Gentler, Infinity Tower, and Turning Torso in Malmo 
by Calatrava. 
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The trend of RCC high rise structures has increased nowadays in India. Many different amenities like 
swimming pool, garden etc. have been provided in high story building which is very attractive from an 
aesthetical point of view but it is dangerous from a structural point of view. 

The swimming pool is a heavy weight and the detailing is complicated, but it is not much different than 
other structural loads. If the pool were to break for some reason and all the water rushed out, it would 
destroy some interior and possibly some windows. In most cases, the extra water mass will help the 
building resist earthquakes by acting as a liquid mass dampener. Tall buildings carry very large gravity and 
lateralloads. 

Twisted tall buildings of various heights, height to width aspect ratios and rates of twist are designed and 
their structural efficiency is investigated. Due to the unique geometric configurations of twisted forms, 
structural buildings are quite different from that employed for tall buildings of rectangular box forms. 
Twisted forms involve not only structural but also architectural and constructional challenges. 

 Due to the unique geometric configurations of twisted forms, structural buildings are quite different 
from that employed for  

 tall buildings of rectangular box forms. Twisted forms involve not only structural but also 
architectural and on structional challenges. 

 This project investigates about the optimum twist angle and position of swimming pool of the RCC 
building. 

 To increase value in certain buildings there are associated risks that we take like providing 
swimming pool. 

 The amenities like swimming pool provided in high storey building are attractive from aesthetic 
point of view. 

 This project represents the structural behaviour of RCC twisted building subjected to static load. 

 In this project non-linear static method is being used. 

Typical Seismic Design Method 

The ductility design idea has been widely used in recent decades to build earthquake resistant 
constructions. In the Indian code, the design concept revolves around the magnitude of the quake: 
moderate (DBE) has 10% likelihood in 250 years, and most credible (MCE) has a 2% chance in 250 years. 
The Indian code demands the structure to protect structural and non-structural components for intensities 
less than DBE. It should resist an earthquake of DBE strength without structural damage, but nonstructural 
damage is acceptable, and it must not collapse rapidly. The ductility helps disperse energy while suffering 
massive permanent deformations creating damage that can be costly to restore. This strategy clearly 
prioritizes life safety over nonstructural content protection. No structural damage can sometimes cost more 
than structural damage, as in data centres, nuclear installations, and laboratories.  

This philosophy relies on inelastic material behaviour and details for ductility. The Indian code uses the 
seismic efficient approach to determine lateral design forces. It is critical to comprehend how this strategy 
instils ductility. The seismic coefficient approach determines base shear using only the structure's 
fundamental mode. However, the projected ductile constructions' performances during major earthquakes 
have been disappointing and considerably below expectations. 

 The desired strong-column weak-beam mechanism may not form in reality due to the presence of 
barriers. 

 Column shears failure due to improper short-column effect geometric proportions. 

 Difficulty grouting, especially at beam-column connections, due to ductility design requirements. 
So, finding a solution that avoids the ductility flaws is required. 

 Uncertainty in ductility design and performance levels is raised by an alternate and inventive 
technique. 
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A water tower is an elevated reservoir built to store water. It is used for storing drinking water, irrigation, fire 
suppression, agricultural cultivation (for both plants and animals), and chemical storage. 

A water tower is a big water container built to support the weight of the water distribution system. Water, 
flammable liquids, and other chemicals are stored in elevated Swimming Pools, which are constructed 
utilizing various forms of support structures such as reinforced concrete braced frame, steel frame, etc. So 
their safety during large earthquakes is crucial. They should not fail during or after the quake so that people 
may get water and put out fires. Among the control approaches, structural active vibration control has 
traditionally received considerable study focus. For a decade, severe earthquakes have hit numerous 
countries. Large-scale infrastructures were severely damaged by these quakes. A reduction in the 
reactivity of structures to large earthquakes has become an important topic in structural engineering. Most 
structures are vibrated. Wind, earthquakes, machine vibrations, and other factors can cause these 
vibrations. These vibrations can cause building damage or even collapse in some circumstances, 
especially during powerful earthquakes. Structures are often intended to resist dynamic forces by 
combining strength, deformability, and energy absorption. In a major earthquake, these structures may 
distort much beyond their elastic limit. The pool is supported by a staging system of columns, braces, and 
foundations. The recent earthquake damage shows the need for improved structural design 
methodologies. Many earthquake-prone countries are constantly retrofitting or erecting buildings with 
control measures to limit stresses, displacements, and foundation shear. 

Problem Statement 

A twisted RCC building exposed to seismic loads utilizing ETab. The twist rate of RCC twisted buildings will 

be studied. Each level grows at its own rate. ETab will model. Base shear and storey displacement data 

will be shown. This project's goal is to find the best swimming pool position and angle. 

Aim 

“To find optimum angle of twist and position of swimming pool of RCC twisted buildings under seismic 
loads.” 

Objectives 

 Comparatively Study Design and analysis of RCC twisted building with private swimming pools for 
G+20, G+40, by using ETab 

 To study RCC twisted building for 1.5, 2, 2.5, 3, 3.5 degree per floor angle of twist for G+20,G+40, 
 To study RCC twisted building for swimming pool positions on alternate floor 
 To study the parameters such as storey displacement, storey drift and base shear etc 

 

II. RESEARCH METHODOLOGY 

The Methods of Earthquake Analysis 

Two broad approaches of earthquake analysis of multi – storied structures are 

A. Static Analysis – 

B. II) Equivalent Static Method – its linear static method. In this method formulas are developed to 

approximately represent behaviour of regular structures. Base shear is calculated and distributed to 

various floor levels. This method is not used for irregular structures. 

 Response Spectrum Method – It is a linear dynamic method. This method estimates peak values 

of response quantities. It can be used for any type of building and at all locations. 
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 The work consists of G+20, G+40 buildings and each building has given angle of twist and 

swimming pool positions. For each angle of twist there will be seven buildings considering 

swimming pool positions. 

 For modeling and analysis of buildings ETab will beused. 

 In this project Response Spectrum Method is used for dynamic analysis of RCC twisted building as 

designer is not often bothered about the structure’s response at every instance of time, maximum 

response is enough information to design the structure. 

 The parameters storey displacement, storey drift and base shear will be checked and their 

graphical representation will be made. 

 Results 

 Conclusion 

 Design Input Data  

 Material grade m50 fe500  Beam = 0.815X0.4m  Colum = 0.18X0.8m  Colum = 1.3X1.3m  

Wall = 0.3m  Wall = 0.4m  Load pattern   Dead load  Live load  Super red load  4 

Earth quake: x direction  Earth quake: Y direction  6 ) Wind load: x direction  7) Wind load: 

Y direction  Response spectrum analysis. 

 

III. DESIGN & MODELLING 

Response spectrum analysis: 

     
2 Degree Model design                               1.5 Degree Model design               

     
  2.5 Degree Model design                                           3 Degree Model design 
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IV. RESULT & DISCUSSION 

Storey Displacement 
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V. CONCLUSION 

1)When the rotation of the structure is increases then the base shear is also increase the total 3.5D 
structure base is higher than the remaining the structure. The base shear is 5% to 15% increases as 
compare to the other structure. 
2) The maximum storey acceleration of the structure is 1.5D is increased by 14 %, 14.05%, 8%, and 16% 
as compared to the 2D , 2.5D , 3D and 3.5D when we decreases the twisted angle then the acceleration is 
increases. 
3) The Storey Stiffness 2.5D is increases by 6-7% around but 1.5D is decreasing by 66% around means 
when we increases the twist angle of floor then the Stiffness also increases. 
4) The overturning moment effect of the all structure all near about the same the only 1-2% slightly 
increases 2.5D structure. Means no effect of floor rotation on the moment. It was increases when increases 
the storey height. 
5) The maximum storey displacement of the structure 2.5D is increase 6% as compared to other type of 
structure all around displace nearly same means when we twisted the floor displacement is decreases. 
6) When we increase the rotation of the floor then the modal time period is also decreases 
7) The maximum storey acceleration of the structure is 1.5D is increased by 2 %, 1.5%, 3%, and 1.8% as 
compared to the 2D , 2.5D , 3D and 3.5D when we decreases the twisted angle then the acceleration is 
increases. 
8) storey stiffness is for 1.5D Is increasing by 43 % , 35% , 33.5% and 26.4% as compare to the 2D , 2.5D , 
3D and 3.5D model  
9) The overturning moment is for 1.5D is increasing by 41 %, 33.4%, 31.5% and 24.4% as compare to the 
2D, 2.5D, 3D and 3.5D model. 
10) The maximum storey displacement of the structure 2.0D is increase 6% as compared to other type of 
structure but only 10% 1.5D type of structure .the displacement is varying for floor to floor. 
11) When the rotation of the structure is increases then the base shear is also increase the total 3.5D 
structure base is higher than the remaining the structure. The base shear is 4% to 12% increases as 
compare to the other structure. 
12) When we increase the rotation of the floor then the modal time period is also decreases. 
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