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ABSTRACT

This research is on the design of an Irregular A - shaped building. [rregular structure is a revolutionary topic in
civil engineering. The two most significant aspects of new structures are form and function, which are growing
more sophisticated as elements of equally sophisticated "systems" that we live in. Both the shape and the
structural system must be sound in order for the construction to be both aesthetically pleasing and functionally
successful. Nowadays, it is usual to see structures that are irregularly shaped or sculptural in nature. The
irregular shape building differs from regular building in terms of shape, structure, reliability, economy and
aesthetic appearance. The study focuses on design and load analysis of an irregular A shaped (G+3) multistorey
mall. The design is performed in AutoCAD software and load analysis in STAAD PRO V8i software.
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I. INTRODUCTION

The regularity of the structure refers to the structure's symmetrical and compact shape. The objective of
building regularity is to minimise unpredictably high stress concentrations that might lead to local collapses
and changes in dynamic behaviour. Irregular structures, such as those with an L-shaped plan, that can be
described as "irregular” using both perceptive criteria and irregularity norms supplied by guidelines, show that
the irregularity is "visible" if the diaphragms are rigid and the columns are distributed according to the shape
The irregularity causes torsional effects in the response, which can be accounted for at the design stage. The
majority of the structures are constructed in plain rectangular designs. Uneven structures combined with odd
and odd shapes, on the other hand, are frequently destined to become iconic. When compared to traditional
buildings, these irregularly shaped structures usually give off a very futuristic look. Such structures quickly
stand out as architectural icons, often relating directly to the stakeholders' distinct personality and ideology.
These irregularly shaped building designs now rely on digital technologies for their design and construction.

II. METHODOLOGY

The A - shaped irregular building’s plan is carried out in AUTOCAD software. Deign is only done in required
software. The floor plan can be defined as a drawing sized to a suitable scale such that the positions and
orientations of the room are depicted clearly from above that is from a bird's eye view. The floor plan is the top
view of the floor of a building or any structure and is regarded as the most fundamental architectural drawing.
The floor plan is a two-dimensional representation of the floors of a building including the size and details
designer engineer’s contractors and Architects use the floor plans extensively to represent the arrangement of
the available floor space with in a building. Precisely the floor plan can be defined as the vertical orthographic
projection of an object in a horizontal plane cutting through the building such that the walls Windows doors
and the other elements such as stairs, within a floor of the building are included. The major importance of the
floor plan can be; It act as a medium to communicate the ideas regarding how the available space can be
utilized within the building. It also the depicts the scope of work required and the scale of the project. It can be
used for the interior designing and layout. A column or pillar in architecture and structural engineeringis a
structural element that transmits, through compression, the weight of the structure above to other structural
elements below. In other words, a column is a compression member. The plan which contains column size &
position is called a column layout plan. The column layout plan is very important for a Structure. Because
without column layout it's impossible to locate the actual location of the structure.
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AutoCAD Drawing

e  First the ground floor plan is carried out composing of space distribution of the given plot and the
corresponding carpet area. Featuring the entry, exit, staircase and etc.

e  Further second and third floor plan is executed embracing of the shops, escalator, moving space and other.
e  Beam layout is carried out showing the placements of beams and further plinth layout is also exhibited.
STAAD PRO Software

STAAD Pro is one of the most widely used structural analysis and design software products worldwide. It can
make use of various forms of analysis from the traditional static analysis to more recent analysis methods
like p-delta analysis, geometric non-linear analysis, Pushover analysis (Static-Non Linear Analysis) or
a buckling analysis

III. MODELING AND ANALYSIS
AutoCAD Drawing

We have done modelling of our project, irregular building using software AutoCAD. AutoCAD is
a commercial computer-aided design (CAD) and drafting software application. Developed and marketed
by Autodesk. AutoCAD develops the application in both the 2D and 3D formats and provide the information to
the application. It provides tools to design the software used in the industry, architectures and project
management. It provides an easy way to design the software with the designs and architect it according to the
need. AutoCAD software is used to draw and design the documents and the applications with easy
customization options. AutoCAD provides a platform to be used by professionals to create the designs and 3D
models. It allows the creation of the professional technical drawings and conceptual designs used for
representation of the logics. It allows the drafter to provide the finishing touches and designing with the
detailing and linking to the online data. It provides suppliers or operational professionals to review the
drawings and modify it according to the requirements. AutoCAD software provides the design and the shape for
the products that needs to be created. It provides flexible and user -friendly features with the tools to design
the applications and document the workflows. This involves aggregate and import models for the formats and
usually allows the design to get created without any change in source model. It provides tools to provide the
formats by detailed designing the layouts and drawings using the views automatically. It also has the provision
to create detailed design layouts and views can be drawn automatically using the source model.

Figure 1: 3D view of building.
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Figure 2: Front view of building

CENTER LINE PLAN

IV.  RESULTS AND DISCUSSION

Execution of line plan of all the story was done in AutoCAD software. The seismic zone is considered to be Zone

2, the story drift all the corresponding story in shown in STAAD PRO software. the below graph shows
maximum story drift.

Maximum Story Drifts

Jrd FLOOR LEVEL o

nd FLOCR LEVEL

151 FLOOR LEVEL

R T\ [ st e ey e ey
000 025 050 O75 100 125 150 175 200 225 250E)
Display Type Drift, Unitless
Indicates the type of story seponse (6 be
Seplaved.

Mux (0002099, 1t FLOOR LEVEL), M (0.FL)

Figure 2: Story drift graph
V. CONCLUSION

Even though building a structure which is not common to regular structure should be emphasized to work on.
More areas of construction should be studied to expand knowledge in the construction field. Irregular building
requires a skill full mindset to have a proper knowledge of design and analysis. The challenges in the design and
other execution can be studied and a solution can be carried out for further work if done in this field.

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science
[938]


http://www.irjmets.com/

e-1SSN:2582-5208

International Research Journal of Modernization in Engineering Technology and Science
Volume:03/Issue:06/June-2021 Impact Factor- 5.354 WWW.irjmets.com

[1]

[9]

[10]

[11]
[12]
[13]
[14]

[15]

[16]

[17]

[18]

VI. REFERENCES

Ashwini H. Jadhav, Roshni John, “Analysis And Behavior Of Skewed Box Girder Bridge,” International
Journal of Scientific Research and Engineering Development, Vol 4, Issue 3, (May- June 2021)

Nonika .N ,Gargi Danda De,Seismic analysis of vertical irregular multistoried building”,in International
Journal for Research in Engineering Technology(IJRET), vol.04,Sep.2015,pp. 2321-7308

Raul Ganzalez, Herrera, Maria Consolacion, Gomez Soberon, “Influence of plan irregularity of
buildings”,in 14 th World Conference in Earthquake Engineering
(WCEE),Beijing,China,vol.1,0ct.2017,pp.1245

M.Z. Habib, M.A. Alam, S. Barua, M.M. Islam “Effect of plan irregularity on RC buildings due to BNBC-
2006 earthquake load” in IJSER, vol. 7, Jan.2016, pp. 2229-5518

Zeynep Vesim lllerisoy, “ Vertical structural irregularities in earthquake load” in Journal of Art and
Design ,vol. 7, Issue 1, Jan. 2019

Anthony Quansah,Xiao Zhirong,” Analysis of effect of vertical irregularity on isoslated structures” in
International Journal Science (1JS),vol. 6,Jun. 2017,pp.76-79

Prof. Komal S. Meshram, Samiksha Kumbhare, Sagar Thakur, Diksha Mate, Amit Moundekar, Raksha
Waghmare, “Seismic analysis of building using STAAD-Pro” in National Conference on Emerging
Trends in Engineering & Technology, Shahapur, Bhandara, vol.04, no. 5,2019

Oman Sayyed,Suresh Singh Kushwah,Arun Rawat,““Seismic analysis of vertical irregular RC building with
stiffness and setback irregularities”,in IOSR Journal Of Mechanical And Civil Eengineering,vol.17,Jan.-
Feb.2017.pp.40-45

Mr M. Durga Rao,Ch. Pavan Sai,““Analysis and Design of G+6 Residential Building using STAAD PRO”,in
International Journal for Research in Applied Science and Engineering Technology (IJRASET),vol
8 ,ISSN 2321-9653, Sep.2020

Vasudevan M, Dr Kavitha, “Sustainable Steel Construction-Design and Detailing of Pre “Engineered
Steel Member” in International Journal for Research in Applied Science and Engineering Technology
(IJRASET), vol. 8, Jun.2020, ISSN 2321-9653

A. Madan, A. M. Reinhorn, . B. Mander, and R. E. Valles, “Modeling of masonry infill panels for structural
analysis,” Journal of Structural Engineering, vol. 123, no. 10, Jun. 1997, pp. 1295-1302.

Ahmed Vaghar Kazim ,Prof. Syed Farrukh Anwar,Mohd Hashmanth,“Seismic analysis of irregular (L-
shaped)RCC building “in Journal for Research ,vol. 02,iss. 12,Feb. 2017,ISSN:2395-754

M. Dolsek and P. Fajfar, “Simplified non-linear seismic analysis of infilled reinforced concrete
frames,” Earthquake Engineering & Structural Dynamics, vol. 34, no. 1, pp. 49-66, 2005

L. Cavaleri, M. Fossetti, and M. Papia, “Infilled frames: developments in the evaluation of cyclic behavior
under lateral loads,” Structural Engineering and Mechanics, vol. 21, no. 4, Sep. 2005, pp. 469-494

Zi Siang See, Xia Sheng Lee, Chung Piu Yan Shen, “Irregular Shaped Building Design Optimization with
Building Information Modeling”, in 4th International Building Control Conference, vol 5,2016, pp. 2241-
3421

Prakash C,Dr Shreepad Desai-“Infilled Frame And Soft Story behavior Of L-Shaped Plain Irregular
Building Under Earthquake Loading” , in International Journal for Research in Applied Science and
Engineering Technology (IJRASET),vol 6,Feb .2020

Deepesh Malviya, Prof. Vinay Kumar Singh Chandrakar, Dr Gyanendra Singh, Prof Praveen Singh
Tomar ,“Sesmic Analysis of a Tall Structure L &I Shape Geometry ”, in International Journal for
Research in Developement (IJSRD) ,vol. 5 ,issue 09,2017,ISSN 2250-117

Xi Sheeng Lee Chung Piu Yan ,“Irregular Shaped Building Design Optimization with Building
Information Modelling” in the 4th International Building Control Conference (IBCC), vol. 6,Mar.
2016,pp.56-67

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[939]


http://www.irjmets.com/

