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ABSTRACT 
This is experimentally known that the wind loads on both 

low-rise and high-rise buildings are highly influenced by the 

geometrical shapes of the buildings in addition to wind 

incidence angles.  It is, therefore, necessary that information 

available in the standards on wind loads should be enhanced 

through wind tunnel studies so that both architects and 

structural designers should be able to come out with 

aesthetically pleasing designs of buildings which are both 

functionally and economically viable. However, review of 

literature indicates that very few researchers have so far 

carried out experimental investigations to study the influence 

of geometrical shapes on wind loads on low-rise and high-

rise buildings. 

 

Keywords-Wind Tunnel, high /low rise building, geometry.  

I. INTRODUCTION 

Architects design buildings with square, circular or rectangular 

plan shapes for residential, educational and commercial 

purposes. At the places where cost of land and requirement of 

the client is more, multi-storeyed buildings are designed and 

constructed. Designers usually make changes in the plan shape 

of building by either attaching or removing corners, floors, 

staircase/lift blocks etc. To improve the esthetics. Esthetics is not 

achieved free of cost. The changes in the building plan or 

elevation in both low rise and high rise buildings not only 

increases cost of labour and materials, but also enhance the cost 

to structural system of the building in term of design loads, 

especially wind loads. 

 

II. TYPES OF BUILDINGS 
 

2.1 Classification on the Basis of Height 

Buildings may be classified as low-rise or high-rise on the basis 

of number of storey or height of building. Buildings up to 4 

storey or around 15 m height are called as low-rise buildings. 

Buildings with height 15 to 150m are called high-rise building 

and thereafter these are known as skyscrapers. Low-rise 

buildings may be made of brick masonry, timber, reinforced 

cement concrete or steel. High-rise buildings became possible 

with the invention of the elevators and lifts. The materials used 

for the structural system of high-rise buildings and skyscrapers 

are reinforced concrete and steel. Residential buildings generally 

have rectangular or square plan shape whereas multistoried 

buildings for residential or public use have W, Y, L shaped, 

corner cut, chemphered, through passage, obstructed passage, 

circular, or rectangular plan shapes. 

 

2.2 Classification on the Basis of Occupation 

On the basis of occupation, buildings may be defined as 

residential, institutional, educational, office, commercial and 

industrial buildings. Whereas institutional and industrial 

buildings are essentially low-rise in nature, remaining types can 

be built as low-rise or high-rise. 

 

III. DESIGN LOADS 
 

All Civil Engineering Structures are subjected to permanent, 

live, as well as, occasional loads. Whereas permanent loads can 

be directly computed, live loads as well as occasional loads need 

to be estimated. The accuracy of the estimate depends upon the 

extent of the relevant database available or generated. Wind 

loads falls under this category and, because of its wide 

variability, often belies good estimation. 

 

3.1 WIND LOADS 

Evaluation of design wind loads on structures requires 

information on design wind speed and pressure or force 

coefficients, which can be obtained from the relevant codes of 

practice or literature; to the extent it is available. Although there 

are a number of countries which have formulated codes of 

practice on wind loading, and there are books dealing with the 

subject of wind effects on buildings and structures, the available 

information is still far from adequate. If one considers the simple 

case of building plan shape it is seen that information on wind 

pressures on square, circular and rectangular plan shapes is 

available and takes into account the, variations in the angle of 

incidence of wind. However, this information needs to be 

improved upon since it does not cover the influence of changes 

in plan shape such as corner cut, chamfered, through passage etc. 

Information available is scanty. Continuous and comprehensive 

effort is needed to generate further information on the plan 

shapes mentioned above. In case of unusual geometries or 

situations a "case specific". Study is inevitably required to 

determine the wind loading. The state-of-the-art in the design of 

civil engineering structures under wind loading is also partly 

evidenced by the structural damages suffered year after year due 

to wind storms 

 

3.2Evaluation Procedure 
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Wind causes pressures and thus forces on the surface where it 

strikes. Wind forces are sometimes so high that it causes failures 

of the structures. Therefore, buildings and other structures are 

designed for wind loads to be able to sustain Wind forces during 

their lifetime. The wind load on a building [IS: 875 (Part-3), 

1987] accordingly.  

 

IV. LITERATURE REVIEW 
 

In this review of relevant literature is discussed to bring out the 

background of the study undertaken in the effect of wind on 

building. The research contributions which have a more direct 

relevance to the topic are described in greater detail whereas 

others are presented in brief. As the title of the paper indicates, 

the aim of the proposed study is to explore the influence of 

geometrical shapes on wind loads on both high-rise buildings. 

 

4.1 HIGH RISE BUILDING  
In[A],Stathopoulos (1985) did experimental investigation on 

ground-level wind conditions around buildings having 

chamfered corners in the boundary-layer wind tunnel. 

Experiments were carried out on models of both square and 

chamfered corners buildings of various heights ranging between 

60 and 180 m, exposed to a simulated open country terrain. 

Chamfered corner buildings were represented by six models 

with faces of different length always chamfered at a 45° angle. 

The effect of roof chamfer was also examined. Results reveal 

that chamfering .a corner of a tall square building at 45° to its 

original faces may significantly reduce the size of strong wind 

area in the corner stream. This reduction is more pronounced for 

taller buildings and occurs for normal and oblique wind 

directions as well. 

 

In[B],Hayashida and Iwasa (1990) studied the effects of 

building plan shape on aerodynamic forces and displacement 

response for super high-rise building with an assumed height of 

600 m in a wind tunnel. Rigid models with eight kinds of 

building plan shapes of equal floor area (= 6400 m2), equal 

building height (= 600 m), and equal density (= 125 kg/m3) were 

tested. Results of model force were combined analytically with a 

computer model of the building to provide estimates of the 

actual building response. 

 

In[C], Kwok (1998) carried out wind tunnel model tests to 

investigate the effect of building shape on the wind-induced 

response of a tall building with a rectangular cross section. The 

results reveal that horizontal slots, slotted corners and chamfered 

corners caused significant reductions in both the along-wind and 

cross-wind responses. The wake spectra, probability 

distributions of the responses, and the along-wind and cross-

wind force spectra were examined to determine the cause for 

these, changes in response characteristics.  

 

In[D],Kim and You (2002) carried 'out investigations for 

mitigating wind-induced excitations of tall buildings. The 

aerodynamic modification of a building shape changing the 

cross-section with height through tapering, which alters the flow 

pattern around the building, could reduce wind-induced 

excitations of tall buildings. The fact has been established that a 

tapered tall building might spread the vortex-shedding over a 

broad range of frequencies makes more effective for reducing 

across wind responses. Tests were conducted to investigate the 

tapering effect for reducing wind-induced responses of a tapered 

tall building, high-frequency force balance. Four types of 

building models which have different taper ratio of 5%, 10%, 

15% and one basic building model of a square cross-section 

were - tested under the two typical boundary layers representing 

suburban and urban flow environment. The effect of wind 

direction was also considered. 

 

In[E],Suresh Kumar (2007) presented existing issues in India 

about the windengineered high-rise buildings. The author 

mentioned many wind tunnel studies carried out at RWDI to 

express how a wind tunnel test can assist the designers regarding 

geometry change, corresponding responses from the aero elastic 

model test to verify the present formulas of the across-wind 

loads of buildings. 

 

In[F],Venukumar et al. (2007) presented the impact of 

proximity on wind loading of high-rise buildings.  

 

In[G],Amin (2008) studied the effects of plan shape on wind 

induced response of tall buildings both analytically and 

experimentally.  

 

In[H],Huang and Chan (2008) presented the results of wind 

load effects on tall buildings. 

 

In[I],Dalui (2008) studied response of various plan shape 

buildings through wind tunnel and analytically. The buildings 

considered have uniform and varying cross-section along the 

height. Measurement of mean, rms, min, and peak pressure 

coefficient on each wall surfaces of building models for various 

parameters such as plan geometry, height ratios of the building, 

wind incidence angle were carried out after establishing the 

desired flow conditions. The conclusions drawn can be used by 

the designers for safe and economical design of composite 

buildings and can also be useful for improving coda 

recommendations. 

 

In[J],Kwok et al. (2009) carried out research in the area of the 

vibration and occupant comfort in the wind-excited tall 

buildings. Tse et al. (2009) described economic perspectives of 

aerodynamic treatments of square tall building.  

 

In[K],Verma (2009) carried out both experimental and 

analytical study to work out the response of structurally coupled 

tall buildings under wind loads. 

 

In[L],Jigar K. Sevalia (2011) carried out research in studied 

response of Force Coefficient on Tall Building Surface due to 

variation of Geometric Plan Shape of Tall Building. it was found 

that Wind Pressure Coefficient is maximum in case of square 

plan shape and it is minimum in case of circular plan shape of 
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tall building. The octagonal plan shape of tall building with 

sharp windward edge is more effective in reducing wind 

pressure coefficient than hexagonal plan shape of tall building 

with sharp windward edge. In comparison with octagonal plan 

shape of building with blunt windward edge, hexagonal plan 

shape of building with blunt windward edge is more effective in 

reducing the wind pressure coefficient. The swastika plan shape 

is effective in reducing the wind pressure coefficient on surfaces 

of tall building in comparison with square plan shape of 

building, but the total drag force will be more in case of swastika 

plan shape building compared to square plan shape of building. 

In brief, the circular plan shape of building is much better 

compared to the other plan shape of building in terms of both 

Wind Pressure Coefficient as well as Total Drag Force on 

Building. 

 

In[M],Ravinder Ahlawat and Ashok K. Ahuja (2015) did 

experimental study on the models of ‘Y’ plan shape tall building 

in an open circuit wind tunnel to investigate the wind loads 

generated on the building in isolated as well as interference 

condition.  His conclusions are   Wind loads on ‘Y’ plan shape 

building is highly influenced by the wind incidence angle, 

Interference effects are beneficial for setup B (tandem 

configuration) but have an adverse effect in setup A (side-by-

side configuration). & Tensional moment on the building under 

interference condition may be greater than that of isolated 

condition due to the asymmetric distribution of wind around the 

building.  

 

In[N],B. S. Mashalkar, (2015) study The scope of the Effect of 

Plan Shapes on the Response of Buildings Subjected To Wind 

Vibrations included the study of the wind load estimation on tall 

buildings for the structural design purpose with the analytical 

approach in IS 875: part 3-1987 and the analysis of the building 

had been done by using E tabs software and the performance 

was analyzed by varying the shape of structure. Different shapes 

of the building studied were. a) L shape, b) C shape, c) I shape, 

d) T shape. 

 

In[O], Yi Zhou (2018) he conclude that characteristics of wind 

load on large-span roofs are complicated by their unique 

geometrical congurations and strong dependence on 

aerodynamic geometrical parameters and terrain type. Hence, 

this paper is aimed to investigate the ejects of geometrical 

parameters of roofs and terrain type on the wind pressure field is 

paper simulated the wind loads of full-scale structures by the use 

of CFD, and the results were compared with the existing wind 

tunnel test. It can be concluded that the accuracy of CFD 

predictions is pretty good at the windward side and at the central 

zone but not perfect as the difference at the wake. 

 

 

V. CONCLUSION 
 

In this paper author discussed the literature review on 

“EFFECTS OF WIND LOADS ON GEOMETRICAL SHAPES 

OF BUILDINGS” here The wind loads on building are strongly 

affected by the geometry of the building, wind flow 

characteristic, Aspect ratio, roof slope, opening, projection, 

Angle of Wind Incidence, COMPUTATIONAL FLUID 

DYNAMICS(C.F.D.), Interference etc. 

 

VI. OBJECTIVES AND SCOPE OF THE 

STUDY 
 

In future work includes the wind tunnel experiment on the 

models of high-rise buildings, to study the effect of cross-section 

on wind loads and wind pressure distribution.  First part includes 

the experimental program for the measurement of wind pressure 

distribution on the models of high-rise buildings. Second part of 

the experimental program is to measure wind forces acting on 

the models of square-plan high-rise buildings mentioned above 

using load cell. Additionally, wind forces are measured on the 

models of rectangular plan buildings with varying length-to-

width ratio also.  
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