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Abstract— The various factors have to be taken into 

consideration before commencing the actual work of 

designing a building, which is carried out before the 

construction work. The type of building and its design 

depends on the purpose for which it is built. This study aims 

in designing, which is not only innovative but also endeavors 

to explore a new facet of civil engineering. The design 

process involves determining the size of the different 

components of the building and checking the stability of the 

building for various external forces to which it is subjected. 

The study comprises of RCC building having G+15 floors 

which have been elevated as inclined structure. The proposed 

building is a commercial building. The shear wall will act as 

a single core. The shear wall will be connected to each other 

with a network of beams/ slabs with the slabs acting as in 

plane rigid diaphragms for each of the floors. . As the 

structure is resisting only on a single core the shear wall will 

be provided in such a way to control deflections and resist 

lateral forces. Shear wall will be provided in such a way to 

control deflections and resist lateral forces. Provision is done 

in design in such a way that services can be laid without major 

obstructions and maximum headroom is achieved.   
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I. INTRODUCTION 

The rapid increase in population and scarcity of land tends to 

the development of construction technology and high-rise 

commercial structures. A structure is said to be stable when it 

satisfies all stability requirements. Structures will be more 

stable when all the sides of the structure are supported and 

there is no eccentric loading. A normal building has a number 

of columns. What sets this building apart is that is consists of 

just one core. For aesthetic appearance we create our building 

supported by a single core. Modular planning of this building 

would also be very simple, as the interior walls have no longer 

any hindrances. Satisfying the requirement of the stability 

conditions for a single core structure will be complicated one, 

compared with the structures supported in all sides depending 

upon their configuration. Single core structure is a critical one 

when it is subjected to unsymmetrical and eccentric loading 

conditions. Eccentric loading will cause the structure to twist 

in any direction and may cause failure of structure. This study 

will describes planning, structural analysis and design of the 

single core building. The building consists of a square central 

core which transfers the load of the super structure to the 

ground surface. Since a single core is supporting the whole 

structure, all the other members will act as cantilevers. The 

structure is analyzed and designed using E-TABS software 

which is based on finite element method and it is analyzed 

and designed for the critical condition. The initiation of 

software usage in the engineering industry has remarkably 

reduced the complexities of different facet in the analysis and 

design of projects, as well as reducing the amount of time 

necessary to complete the designs. 

II. LITERATURE REVIEW 

1) Jibi Abraham (2018):  Pyramid shape structures are one 

of the most applicable shapes that are used for designing 

of high rise buildings. Concrete braced frame is one of 

the structural systems used to resist earthquake loads in 

multistoried buildings. Concrete bracing is economical, 

easy to erect, occupies less space and has flexibility to 

design for meeting the required strength and stiffness. 

The results of the analysis on the axial forces, storey drift 

and displacements are compared. The results are 

presented in tabular and graphical form. The results on 

the displacement are checked with serviceability 

conditions and are compared and presented in tabular 

form. 

The displacement is decreased in pyramid shaped building 

with x bracing as compared to pyramid shaped building 

without bracing. 

 
Fig. 1.1: Floor plan of building. 

The story stiffness is more in pyramid building with 

x bracing than the pyramid building without bracing. 

 
Fig. 1.2: Pyramid shaped building with bracing 

The story drift is decreased in pyramid building with 

x bracing than the pyramid shaped building without bracing. 
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Fig. 1.3: Pyramid shaped building without bracing 

 
Fig. 1.4: Maximum drift in x direction 

2) Maikesh Chouhan (2016): the design of multi storey 

building is to have a good lateral load resisting system 

along with gravity load system for safety of occupant and 

for better performance of structure even in most adverse 

condition. Shear wall are more efficient in resisting 

lateral load in multi storied buildings. Steel and 

reinforced concrete shear walls are kept in major 

positions of multi storied buildings which are made in 

consideration of seismic forces and wind forces. To solve 

this purpose shear walls are a very powerful structural 

elements, if used judiciously can reduce deflections and 

stresses to a very great extent.  Quantity of Concrete and 

steel required in shear wall building is more as compared 

to without shear wall building, which makes, it 

uneconomical. 

 
Fig. 2.1: Comparison of building drift- X, Zone II Soil-2 

Base shear of building without shear wall is less than 

the base shear in shear wall building for all types of soil and 

all earthquake zones.  

Building drift for all storey of without shear wall 

building is about 34 % more than that of shear wall building. 

 
Fig. 2.2: Comparison of building drift-Y, Zone-II Soil-2 

3) E. Pavan Kumar (2014): Earthquake occurred in 

multistoried building shows that if the structures are not 

well designed and constructed with and adequate 

strength it leads to the complete collapse of the 

structures. The main objective this paper is to study the 

seismic analysis of structure for static and dynamic 

analysis in ordinary moment resisting frame and special 

moment resisting frame. Equivalent static analysis and 

response spectrum analysis are the methods used in 

structural seismic analysis. We observed the response 

reduction of cases ordinary moment resisting frame and 

special moment resisting frame values with deflection 

diagrams in static and dynamic analysis. The special 

moment of resisting frame structured is good in resisting 

the seismic loads. 

The obtained results of static and dynamic analysis in OMRF 

& SMRF are compared for different columns under axial, 

torsion, bending moment and displacement forces. 

 
Fig. 3.1: Column position 

Finally it can conclude that the results of static 

analysis in OMRF & SMRF values are low when comparing 

to that of dynamic analysis in OMRF & SMRF values. Hence 

the performance of dynamic analysis SMRF structure is quiet 

good in resisting the earthquake forces compared to that of 

the static analysis OMRF & SMRF. 
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Fig. 3.2: Static and dynamic analysis of displacement in 

OMRF 

4) Abrar Ahmed (2017): Earthquake is a very important 

aspect to be considered while designing structures. The 

performance of a irregular structure during sturdy 

earthquake motions based on the action of different loads 

acting along the horizontal and vertical planes of the 

building. The thesis mainly focuses on study of structural 

behavior of building to understand irregularity which is 

due to horizontal & vertical plane hence structures with 

irregular shapes or plan have been considered.  

After carrying out the analysis and the results we came to the 

conclusion that the seismic performance of regular frame is 

found to be better than corresponding irregular frames in 

nearly all the cases. Therefore it is suggested to construct a 

regular frame to minimize the seismic effects. 

 
Fig. 4.1: Fundamental natural period for different building 

models 

5) Capital Gate by Schofield, J. (2012), Abu Dhabi. It is the 

first building in the world to use a pre cambered core with 

a built in lean of 350 millimeters that has been 

engineered to strengthen with the addition of the upper 

floors. It is also the first building in the world to use 

vertical post tensioning of the core to counter movement 

and support stresses created by the buildings overhang. 

While clearly a unique structure was built using some of the 

world’s most advanced construction techniques, ADNEC 

believes the towers appeal goes far beyond an architectural 

and engineering marvel.  

The people of Abu Dhabi feel a sense of honor in 

Capital Gate. They are confident Capital Gates aesthetic 

splendor and technical achievement will generate admiration 

and discussion around the world for years. 

 
Fig. 5.1: Model section showing the funnel-shaped atrium © 

Jeff Schofield 

6) Badikala Sravanthi (2016): The design and analysis of 

RCC structure supported on a single column is done in 

this project. Cost Comparisons done between RCC single 

column and RCC multi column structure. The influence 

of plan geometry has an important role in static analysis. 

Maximum values of stresses, bending moments, shear 

forces and displacements are presented. The acting loads 

considered in the present analysis were self weight, floor 

load, wind load and earthquake load. In these cases the 

floor load was applied perpendicular to the RCC 

structure. Comparison of RCC single column and RCC 

multi column is done. 

 
Fig. 5.2: Single column structure 
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Fig. 5.3: Multi column structure connected by a lift 

Single column structure has been designed 

successfully to withstand all loads including earthquake and 

wind load. 

Single column structure is 20% more costly when 

com-pared with multi column structure. 

Single column structure provides better architectural view 

and free ground space even though it costs bit more than multi 

column structure. 

7) Kyoung Sun Moon (2015) Supported by rapid economic 

growth, major cities in Asia and the Middle East have 

been rising as new centers for tall buildings. This article 

reviews the state of tall building developments in Asian 

and Middle Eastern countries with an emphasis on 

supertall buildings, with their greater urban and global 

impacts. 

 
Fig. 7.1: Shanghai tower model  

(Photo by Kyoung Sun Moon) 

Tall buildings can be one of the most effective 

sustainable architectural approaches. The history of f tall 

buildings is relatively short in Asia and especially in the 

Middle East. However, no other cities draw more attention 

than Shanghai        in China or Dubai in the UAE, for example, 

as cities of tall buildings. International design collaboration, 

which brings the best design practices from the reputable tall 

building design firms, often creates the most successful tall 

buildings. 

The zeitgeist welcomes the tall building as the 

quintessential building type of today and the future, creating 

a higher quality supertall environment through thoughtful 

design. 

 
Fig. 7.2: Al Hamra Tower (source Wikipedia) 

 
Fig.7.3: CCTV Headquarters 

(Courtesy of Jakob Montrasio, Wikipedia). 

8) 8. Ambati Venu Babu (2016):  Building plays a vital role 

for improving the various activities. A structure is said to 

be stable when it satisfies all stability requirements. 

Structures will be more stable when all the sides 

proportionally to balance the static and dynamic loads 

support it; the structure has supposed to be supported. 

For aesthetic appearance we create our building 

supported by a single column. Satisfying the requirement 

of stability conditions for a single column structures will 
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be a complicated one, compare with the structures 

supporting in all the sides depends upon their   

9) Configuration; single column structure is a critical one 

when it is being to a symmetrical and eccentric loading 

condition. Eccentric loading will cause the structure to 

twist in any direction and may cause failure of structure 

is very critical condition. This project has been selected 

with utmost enthusiasm and keen interest by us and has 

been successfully completed with our knowledge to our 

satisfaction. The project Office Building with Mono 

Column (single supported building) is analyzed and 

designed with special attention and it is completed. 

Maximum space utilization is considered while planning 

and designing and we assure it will serve its maximum 

serviceability. 

III. SUMMARY OF LITERATURE REVIEW 

1) Jibi Abraham gives idea about Pyramid shape structures 

designing of high rise buildings. The use of bracing 

systems for strengthening seismically inadequate 

reinforced concrete frames are a viable solution for 

enhancing earthquake resistance. 

2) The design of multi storey building is to have good 

lateral load resisting Maikesh Chouhan suggest Shear 

walls are more efficient in resisting lateral loads in multi 

storied buildings. 

3) Earthquake occurred in multistoried building shows that 

if the structures are not well designed and constructed 

with and adequate strength it leads to the complete 

collapse of the structures. Pavan Kumar suggests the 

special moment of resisting frame structured is good in 

resisting the seismic loads which we will used in our 

study. 

4) Abrar Ahmed focused on structural behavior of building 

to understand irregularity which is due to horizontal & 

vertical plane hence structures with irregular shapes or 

plan have been considered. 

5) Badikala Sravanthi says structure supported on single 

column provides better architectural view compared to 

structure supported on many column. They save ground 

space as requires less area for providing foundation and 

provides more space for parking. 
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