
 

 

 

 

 

 

 

 

 

ABSTRACT: Any Tall building can vibrate in both 

the directions of along wind and across wind caused 

by the flow of wind. Modern Tall buildings designed 

to satisfy lateral drift requirements, still may 

oscillate excessively during wind storm. These 

oscillations can cause some threats to the Tall 

building as buildings with more and more height 

becomes more vulnerable to oscillate at high speed 

winds. Sometimes these oscillations may even cause 

discomfort to the occupants even if it is not in a 

threatening position for the structural damage. So 

an accurate assessment of building motion is an 

essential prerequisite for serviceability. There are 

few approaches to find out the Response of the Tall 

buildings to the Wind loads. Wind is a perceptible 

natural motion of air relative to earth surface, 

especially in the form of air current blowing in a 

particular direction. The major harmful aspect 

which concern to civil engineering structures is 

that, it will load any and every object that comes in 

its way. Wind blows with less speed in rough terrain 

and higher speed in smooth terrain. This paper  

 

 

 

 

 

 

 

 

 

 

presents story drift, story shear, and support 

reactions accour in different storey Buildings (Low 

Rise Buildings, Medium Rise Buildings, and High 

Rise Buildings) due to wind in different terrain 

category. Totally 12 models for G+5, G+10, G+15 

are analyzed using ETABSv9.7.4 package. Present 

works provides a good source of information about 

variation in drift, shear are compared as height of 

model changes and percentage change in drift, 

shear of same model in different terrain category. 

KEY WORDS: Tall Buildings, drift, story shear, 

ETABSv9.7.4, different terrain category. 

I.INTRODUCTION 

Wind has two aspects. The first beneficial one is that 
its energy can be utilized to generate power, sail 
boats and cool down the temperature on a hot 
day.The other a parasitic one is that it loads any and 
every object that comes in its way. The latter is the 
aspect an engineer is concerned with, since the load 
caused has to be sustained by a structure with the 
specified safety. All civil and industrial structures 
above ground have thus to be designed to resist wind 
loads. This introductory note is concerning the aspect 
of wind engineering dealing with civil engineering 
structures. 
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IMPORTANCE OF WIND LOADS ON TALL 
BUILDINGS 

Buildings are defined as structures utilized by the 
people as shelter for living, working or storage. As 
now a days there is shortage of land for building 
more buildings at a faster growth in both residential 
and industrial areas the vertical construction is given 
due importance because of which Tall Buildings are 
being build on a large scale. 

Wind in general has two main effects on the Tall 
buildings: 

 Firstly it exerts forces and moments on the 
structure and its cladding 

 Secondly it distributes the air in and around 
the building mainly termed as Wind 
Pressure 

Sometimes because of unpredictable nature of wind it 
takes so devastating form during some Wind Storms 
that it can upset the internal ventilation system when 
it passes into the building. For these reasons the study 
of air -flow is becoming integral with the planning a 
building and its environment 

Wind forces are studied on four main groups of 
building structures:  

1. Tall Buildings 

2. Low Buildings 

3. Equal-Sided Block Buildings 

4. Roofs and Cladding 

ESTIMATION OF WIND LOAD ON 
BUILDINGS: 

Wind load on a Tall building can be determined by: 

1. Analytical Method given in the code IS 875: 
part 3-1987 which is given by 
A.G.Davenport. The analytical method is 
usually acceptable for a building with 
regular shape and size and is almost based 
on the geometric properties of the building 
and without incorporating the effects of the 
nearby buildings. 

2. Secondly the Estimation of Wind Load 

through Wind tunnel testing with a scaled 

building model used. In Wind Tunnel 

Testing for the structural design the 

Dynamic analysis of the scaled model 

building is done with Balendra’s approach 

and for the cladding design the Surface 

Pressure Measurement analysis with 

Pressure Measurement system is done.  

DYNAMIC ANALYSIS OF WIND FORCES ON 

TALL BUILDINGS: 

This thesis is an attempt to study behavior of the tall 

buildings under simulated atmospheric boundary 

layer and to evaluate various experimental and 

analytical techniques to compute dynamic response 

and present a detailed comparison. Researchers have 

laid down several analytical procedures during last 

few decades. Even though there are several grey 

areas which need to be addressed to achieve a better 

prediction of the response, i.e., a designer is 

interested in storey wise horizontal forces for 

dynamic analysis and design of structural frames. 

Hence, emphasize is given to compute the story wise 

lateral forces on building by analytical procedure and 

through base forces obtained by Wind tunnel testing 

on scaled model of building and surrounding terrain. 

TYPES OF BUILDINGS 

The following 3 buildings are generally considered 

for the design 

Low rise buildings (1 to 6 stories) 

Design principles: 

 Low rise housing typically involves 

residential townhouse/terrace housing or 

small scale residential apartment buildings  

 Low rise housing will be located typically 

around the outer edges (beyond 400 metres) 

of the town centers  

 The typical height for low rise housing is 2-

4 storeys 

Medium rise buildings (7 to 12 stories) 

Design principles: 

 Medium rise housing involves residential 

apartment buildings, sometimes with cafes 

or small shops at the ground level 
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 Smaller town centers such as Hurlstone 

Park, Dulwich Hill will have medium rise 

housing immediately surrounding the main 

street area 

 Medium rise housing will range from 5-7 

storey's 

 Medium rise housing will be limited to 5 

storey's in sensitive locations such as 

interface areas 

High rise buildings (13 stories and above) 

Design principles: 

 High rise housing comprises both standalone 

apartment buildings and mixed use buildings 

that incorporate retail shops and / or 

commercial uses on the lower levels  

 High rise housing starts from 9 storey's and 

extends to 25 storey's  

 The lower end of this range will 

accommodated mainly within the smaller 

town centres such as Marrickville, Belmore 

and Lakemba  

 High rise housing will be located close to 

the rail station – typically within 200-400m 

from the station 

OBJECTIVES 

Following are the main objectives of the work: 

1. The main objective of the present work is to 

study the effect and variation of wind 

pressure for three categories of buildings 

Low Rise Buildings, Medium Rise 

Buildings, and High Rise Buildings for 

different terrain categories. 

2. In the present study the variations of the 

wind pressure on typical multi-storied 

Buildings was done by dynamic analysis 

method is given by the draft code IS-875 

part 3 – is studied 

3. In the present work, multistory buildings of 

6 storey, 11 storey and 16 storey were 

modeled for different Terrain categories i.e. 

Terrain categories 1, Terrain categories 2, 

Terrain categories 3, Terrain categories 4. 

4. The analysis of the building has been carried 

out using ETABSV9.7.4. And the dynamic 

analysis method. 

5. The results from the models (story drift, 

story shear) are compared in different types 

of story buildings (low, medium, high rise 

buildings) for different terrain categories. 

SCOPE OF WORK 

The scope of the present work includes the study of 

the Wind load estimation on Tall buildings 

1. Based on project, study was undertaken with 

a view to determine the extent of possible 

changes in the wind behavior of RC 

Building Models.  

2. RC framed buildings are firstly designed for 

gravity loads and wind loads. 

3. The study has been carried out by 

introducing symmetrical bare frame building 

models on different wind terrain categories 

using dynamic analysis method.  

4. The study highlights the effect of wind load 

in different terrains i.e, Terrain 1, Terrain 2, 

Terrain 3, and Terrain 4 which are 

considered in the wind evaluation of 

buildings. 

5. The study emphasis and discusses the effect 

of wind load for 6 storey, 11 storey, 16 

storey Buildings are considered. 

6. The entire process of modeling, analysis and 

design of all the primary elements for all the 

models are carried by using ETABS 9.7.4 

version software. 
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SUMMARY  

Any Tall building can vibrate in both the directions 

of along wind and across wind caused by the flow of 

wind. Modern Tall buildings designed to satisfy 

lateral drift requirements, still may oscillate 

excessively during wind storm. These oscillations 

can cause some threats to the Tall building as 

buildings with more and more height becomes more 

vulnerable to oscillate at high speed winds. 

Sometimes these oscillations may even cause 

discomfort to the occupants even if it is not in a 

threatening position for the structural damage. So an 

accurate assessment of building motion is an 

essential prerequisite for serviceability.  

II.LITERATURE REVIEW 

Ning Lina, Chris Letchforda, Yukio Tamurab, Bo 

Liangc and Osamu Nakamurad 

These papers studied nine models with different 

rectangular cross -sections and were tested in a wind 

tunnel to study the characteristics of wind forces on 

tall buildings. The data was briefly reported (Local 

wind forces acting on rectangular prisms. 

Proceedings of 14th National Symposium on Wind 

Engineering, 4–6 December 1996, Japan Association 

for Wind Engineering, Tokyo, pp. 263–268.). In the 

present paper, local wind forces on tall buildings are 

investigated in terms of mean and RMS force 

coefficients, power spectral density, and span wise 

correlation and coherence. The effects of three 

parameters, elevation, aspect ratio, and side ratio, on 

bluff -body flow and thereby on the local wind forces 

are discussed. The overall loads and base moments 

are obtained by integration of local wind forces. 

Comparisons are made with results obtained from 

high –frequency force balances in two wind tunnels. 

Holmes and Lewis (1986, 1987 and 1989) 

They performed extensive experimental work on the 

fluctuating pressure measurements using a small dia 

meter connecting tube to transmit the pressure from 

the connecting point, or tap, to the pressure 

transducer. Their authentic work has provided 

sufficient guidelines to develop a range near optimum 

systems for the measurement of fluctuating pressure 

on models of the buildings in wind tunnels. In the 

present study the choice of tubing system for pressure 

measurements is largely based on the work of 

Holmes and Lewis (1987). 

III.EFFECT OF WIND LOAD ON BUILDINGS 

AND STRUCTURES 

BASIC WIND SPEED: 

Figure 1 gives basic wind speed map of India, as 

applicable at 10 m height above mean ground level 

for different zones of the country. Basic wind speed 

is based on peak gust speed averaged over a short 

time interval of about 3 seconds and corresponds to 

10m height above the mean ground level in an open 

terrain (Category 2). Basic wind speeds presented in 

Fig. 1 have been worked out for a 50-year return 

period. The basic wind speed for some important 

cities/towns is also given in Appendix A. 

Wind load calculations as per the code is 875 : 
1987 

Design Wind Speed (Vz)  
The design wind speed, Vz at any height, Z for the 
chosen structure: (a) Risk level, (b) Terrain 
roughness and height of structure, (c) Local 
topography, and (d) Importance factor for the 
cyclonic region. It can be mathematically expressed 
as follows: 

Vz = VbK1K2K3K4 
Where Vz = design wind speed at any height z in 
m/s,  
k1 = probability factor (risk coefficient)  
k2 = terrain roughness and height factor   

k3 = topography factor  

k4 = importance factor for the cyclonic region 

   Design wind pressure  ;  Pz= 0.6 VZ2 
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COMPARASION OF WIND LOADS AS PER 

THE IS 875:2015

 

 

WIND LOAD CALUCATIONS AS PER THE 
CODE IS 875:2015  

Design of wind speed as per the 2015 code  

Vz =Vbk1k2k3k4  (AS PER 875 (PART-3) :2015) 

Vz = design wind speed at height z, in m/s; 

k1 = probability factor (risk coefficient)  

k2 = terrain roughness and height factor  

k3 = topography factor ; and 

k4 = importance factor for the cyclonic region . 

Pz  = 0.6 ��
� 

pz = wind pressure at height z, in Is N/m2, and 
Vz = design wind speed at height z, in m/s. 
based on the modified code the wind pressure  can be 
also obtained  
 
The design wind pressure pd can be obtained as, 
Pd =KdKaKcPz 

Kd = wind directionality factor, 

Ka = area averaging factor, and 
Ka = combination factor. 

COMPARASION OF WIND LOADS AS PER 
THE IS 875:2015 

 

 

IV.DESIGN CONSIDERATIONS AND 

MODELING OF BUILDING IN ETABS 

LOW RISE BUILDING

  

Low Rise Building ((G+5) 4 models 

 

MEDIUM RISE BUILDINGS 

 
 

Medium Rise Building ((G+10) 4 models) 
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HIGH RISE BUILDING 

 

High Rise Building ((G+15) 4 models)

 

V.RESULTS AND ANALYSIS 
STORY DRIFT 
  G+5 

 

          

G+10 

            

 

G+15 

 

International Journal of Management, Technology And Engineering

Volume 8, Issue XII, DECEMBER/2018

ISSN NO : 2249-7455

Page No:1610



SHEAR FORCE (V) 

G+5 

                       

 

 

G+10 

                            

 

G+15 

                  

 
 

BENDING MOMENT (M) 
G+5 
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G+10 

            

 

G+15 

         

 

  BUILDIND TORQUE (T): 

G+5 

           

 

a. G+10 
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G+15 

         

  
V.CONCLUSIONS 

From the above study the following conclusions were 

made 

 

1. The values of storey drifts are constant in 

G+5 building design in all terrain categories  

up to 2nd storey and is decreases to 1st storey 

this indicates there is less effect of wind in 

the low rise buildings 

2. In case of medium rise and high rise 

buildings value of story drift is decreases 

from top story to bottom story (11th to 1st in 

medium rise buildings and 16th to 1st in High 

rise buildings). And the Higher drift values 

are obtained in terrain category 1 and lower 

drift values are obtained at terrain category 

4. 

3. The maximum values of building torque (T) 

was obtained terrain category 1 than 

remaining terrains. The value of building 

twist decreases from 6th storey to 1st story. 

4. The maximum values of Shear forces and 

Bending moments are obtained at terrain 

category 1. The forces and moments are 

decreases from top story to bottom storey 

(6th to 1st in case of low rise buildings, 11th 

to 1st in medium rise buildings and 16th to 1st 

in High rise buildings ) 

5. For the above conclusions the maximum 

values are obtained at terrain category 1 in 

all cases and minimum values are obtained 

in terrain category 4 from this it was 

concluded that there is no wind effect on 

buildings which are in terrain category 4 

than other terrain categories.  
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