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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 analyzed. 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. 

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 lateral 

loads. 

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 constructional 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. 

II. 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. 
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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, 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  

 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 

III. 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 

behavior 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. 

 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 be used. 

 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 

IV. DESIGN & MODELLING 

Response spectrum analysis:- 

Fig

ure1.1: 2 Degree Model design 

 

Figure1.2: 1.5 Degree Model design 

 

Figure1.3: 2.5 Degree Model design 
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Figure1.4: 3 Degree Model design 

 

Figure1.5: 3.5 Degree Model design 

V. RESULT & DISCUSSION 

Storey Displacement 

 

 

 

Storey Stiffness 
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VI. CONCLUSION 

 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. 

 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  

 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. 

 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. 

 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. 

 When we increase the rotation of the floor then the 

modal time period is also decreases 
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