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Abstract: There are lot of green building concept have been evolved in last two decades in various fields. But all type of green 

building materials is much costlier than currently available material. Not only the material is costly when compare with the 

traditional building material, but also the quantity of the material used for construction is not reduced much while using the 

contemporary building material. To solve out this problem circular building technique is need to be adopted. 

 

Index Terms - Green Building, Circular Building, Shape of Building. 

 

I. INTRODUCTION 

 

Since from the starting of global warming issues, in construction industry there are lot of new invention came to effective 

adaptation in construction. Construction industry was one of the major reasons for global warming issues. There are lot of 

material which have been already introduced in construction to reduced global warming. Even though all materials are helps in 

reduction of global warming but the cost of material and quantity of material is not reduced. And some of the material is much 

difficult for production, making and assembling it. The current view for making green construction is concentrated only on 

changing the conventional material and using green materials only. But there is also another way to make a building as greener, 

by taking advantage on the shape of the building with even using any conventional material.  

 

II. SHAPE OF BUILDING 

 

While selecting the shape of building much concern should be given, because shape of building can have much importance in 

ventilation, lighting effect and material consumption. Every shape will not have same effects on building. Every shape has its own 

unique effects on building some shape will consume much material for construction and some will consume less materials, some 

shape needs more artificial ventilation and some will have much natural ventilation. Like that some shape will reduce use of 

artificial lighting because it will have sufficient natural lighting.      

 

III. MATERIALCONSUMPTION 

 

Material consumption is directly connected to the cost of the structure. In material consumption where not reduced in any green 

building concepts. Because it deals with the volume of materials, material consumption can‟t be reduced without reduction in 

volume or can be reduced by using air entrained concrete. But shape of building can help us in reduction of materials. Each shape 

has its own circumferential length to cover a same area. Let‟s check this strategy in rectangle, square and circle shapes. 

 

Table.1: Shape Details 

 

 Rectangle Square Circle 

Area 50.00 m2 49.999 m2 50.00 m2 

Length/Dia 8.000 m 7.071 m 7.979 m 

Breath 6.250 m 7.071 m - 
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Fig.1: Details of Shapes 

 

 

 
Chart.1: Perimeter Comparison Graph 

 

 

Here graph will clearly state that the material required for constructing the same area in rectangle, square and circle will varying 

according to its unique shape. And also we can see that both rectangle and square building will have at most merely same 

perimeter length. The difference in perimeter length of rectangle and square is just 1% variance. But for same area cover circular 

area have great difference. The difference in perimeter between the rectangle and circle shape of building will be in 12% variance. 

This length of wall will reduced the material consumption while constructing building in circular area. 

 

IV. PERIMETER DIFFERENCE STUDY 

 

In this study, various areas have taken for study purpose and for that area; „Length, Breath and Diameter‟ are calculated. For that 

shape perimeter is determined and the perimeter difference is calculated.  

 
Table.2: Measurement and Perimeter Details 
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3 54 7.35 7.35 29.39 8.31 6.50 29.62 8.28 26.02 3.38 

4 56 7.48 7.48 29.93 8.47 6.61 30.16 8.43 26.49 3.44 

5 58 7.62 7.62 30.46 8.62 6.73 30.70 8.58 26.96 3.50 

6 60 7.75 7.75 30.98 8.76 6.85 31.22 8.73 27.42 3.56 

7 62 7.87 7.87 31.50 8.91 6.96 31.74 8.87 27.88 3.62 

8 64 8.00 8.00 32.00 9.05 7.07 32.24 9.02 28.32 3.68 

9 66 8.12 8.12 32.50 9.19 7.18 32.74 9.16 28.76 3.73 

10 68 8.25 8.25 32.98 9.33 7.29 33.24 9.29 29.19 3.79 

11 70 8.37 8.37 33.47 9.47 7.40 33.72 9.43 29.62 3.85 

12 72 8.49 8.49 33.94 9.60 7.50 34.20 9.56 30.04 3.90 

13 74 8.60 8.60 34.41 9.73 7.60 34.67 9.69 30.46 3.95 

14 76 8.72 8.72 34.87 9.86 7.71 35.14 9.82 30.86 4.01 

15 78 8.83 8.83 35.33 9.99 7.81 35.60 9.95 31.27 4.06 

16 80 8.94 8.94 35.78 10.12 7.91 36.05 10.08 31.67 4.11 

17 82 9.06 9.06 36.22 10.24 8.00 36.50 10.20 32.06 4.16 

18 84 9.17 9.17 36.66 10.37 8.10 36.94 10.33 32.45 4.21 

19 86 9.27 9.27 37.09 10.49 8.20 37.38 10.45 32.83 4.26 

20 88 9.38 9.38 37.52 10.61 8.29 37.81 10.57 33.21 4.31 

 

From the above the table we can find the standard difference for the particular shape which is compared. As per our study circle 

will has lowest perimeter and after that square have lowest perimeter. And then in last rectangle will have highest perimeter. 

According to this when a building is constructed in circle shape it will consume much less material.   

 
V. VENTILATIONSTUDY 

 
It is found that the ventilation provided in any edged building (Square or Rectangle) will need more than one number of windows 

or ventilators which indirectly again acquire more building material. But in curved shaped building especially in circular shape 

building providing a single window or ventilator is enough to receive such a good quantity of wind and air when compared to the 

edged building.  

 
Fig. 2: Ventilation Study  

 
In general, circular building will have good air flow inside the building, due to its curved shaped. Thus this will reduce usage of 

fans and air conditioners, reduction in usage of fans and air conditioners will make the building to use less energy consumption. 
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VI. CONCLUSION 

 

Now it will be very clear that the shape of building plays a vital role in construction technology. And also by adopting the circular 

shape, consumption of the material incurred for the construction of a building will be reduced up to 12%, This will make 

engineers to provide building at less cost and even greener building to the society. By adopting this method of green concept 

engineers can help in reduction of the greenhouse effects.      

  

REFERENCE 

 

[1] David A.Adler, “Perimeter, Area and Volume: A Monster book of Dimension” – Holiday House, Reprinted Edition (Jan-1, 

2013).   

 

[2] W.Wang, H.Rivard, R.Zmeureanu, “Floor Shape Optimization for Green Building Design”, Advance Engineering Informatics, 

pp363-378, 2006. DOI:10.1016/j.aei.2006.07.001 

 

[3] W.Wang, R.Zmeureanu, H.Rivard, “Applying Multi-Objective Genetic Algorithms in Green Building Design Optimization”, 

Building and Environment, pp1512-1525, 2005. DOI: 10.1016/j.buildenv.2004.11.017 

 

[4] Sadineni, Suresh B, Madala, Srikanth Boehm, Robert F, “Passive Building Energy Savings: A Review of Building Envelope 

Components”, Renewable and Sustainable Energy Reviews, pp3617-3631, 2011. DOI: 10.1016/j.rser.2011.07.014 

 

[5] B.Ng, Z.Akasah, “An Overview of Malaysia Green Technology Corporation Office Building: A Showcase Energy Efficient 

Building Project in Malaysia”, Journal of Sustainable Development, pp212-228, 2011. DOI: 10.5539/jsd.v4n5p212 

 

[6] A.AlAnzi, D.Seo, M.Krathi, “Impact of building shape on thermal performance of office building in Kuwait”, Energy 

Conversion and Management, pp822-828, 2009. DOI: 10.1016/j.enconman.2008.09.033 

 

[7] J.Jin, J.Jeong, “Optimization of a free-form building shape to minimize external thermal load using genetic algorithm”, 

Energy and buildings, pp473-482, 2014. DOI: 10.1016/j.enbuild.2014.09.080 

 

[8] E.Bostanciog lu, “Effect of building shape on a residential building‟s construction, energy and life cycle costs”, Architectural 

Science Review, pp441-467, 2010. DOI: 10.3763/asre.2009.0040 

 

[9] V.Granadeior, J.Duarte, J.Correia et al, “Building envelope shape design in early shape of the design process: Integrating 

architectural design systems and energy simulation”, Automation in Construction, pp196-209, 2013. DOI: 
10.1016/j.autcon.2012.12.003 

 

[10] S.Srinivas, Green Buildings in India: Lessons Learnt, Senior Counsellor, CII – Godrej GBC. 

 

[11] M.K. Urbikain, J.M. Sala, Analysis of different models to estimate energy savings related to windows in residential 

buildings. 

 

[12] Joe Hackler and John P. Holdren, Journal of Green Building, Volume 3, winter 2008. 

 

[13] ENVJS Centre on Human Settlements, STATUS OF GREEN BUILDINGS IN CITIES OF INDIA, School of Planning and 

Architecture, New Delhi – 110002. 

 

[14] Fadi Chlela , Ahmad Husaunndee , Christian Inard , Peter Riederer A new methodology for the design of low energy 

buildings, University of La Rochelle, Av. Michel Cre´peau, 17042 La Rochelle, France. 

 

[15] Greg Kats, Leon Alevantis, The Costs and Financial Benefits of Green Buildings: A Report to California‟s Sustainable 

Building Task Force Department of Health Services Adam Berman, Evan Mills, Lawrence Berkeley National Laboratory. 

 

[16] M.K.Urbikain, J.M.Sala, Analysis of different models to estimate energy savings related to windows in residential buildings. 

 

[17] S.Srinivas, Green Buildings in India: Lessons Learnt, Senior Counsellor, CII – Godrej GBC 

 

[18] Thomas M.Menino, Green Building Task Force a Commitment to Future Department of Thermal Engineering, School of 

Engineering of Bilbao, The University of Theasque Country, Spain. 

 


