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Abstract— Wind is a perceptible natural movement of air
relative to earth surface mainly within the shape of air cutting-
edge blowing in a specific route. The major dangerous factor
which problem to civil engineering systems is that, it will load
any and every item that comes in its way. Wind blows with
much less speed in rough terrain and better speed in smooth
terrain. This paper gives Storey Displacement, Storey Drift,
Storey Shear occurring in special storey due to wind in special
terrain category. Four models are analysed using of ETABS
2019 package. Present works gives an excellent source of facts
about variation in Storey Displacement, Storey Drift, Storey
Shear in different terrain categories.

Keywords: Wind Load, ETABS, Terrain, Storey displacement,
Storey Shear, Storey Drift.

. INTRODUCTION

No obvious definition for tall building is there. From
the features of the building, it is quite difficult to term it as
"Tall Building”. Number of floors or height are not the
factors for a building to be said as tall. A structure which is
bounded by floors, roof top, walls & commonly windows can
be named as tall or short building depending on many factors.
"A tall building" is a multi-storey arrangement in which
maximum of the occupier's rest on elevators to fulfil their
purposes.

Maximum noticeable structures are known as high rise
buildings in many nations. On the basis of operational
approach, it is quite easier to account a structure as high when
their plan and structural examination are somewhat
exaggerated by the crosswise loads. This can be explained by
an example such as sway which it experiences due to wind
load or earthquake load which all are horizontal loads. As
elevation rises, the wind forces start to govern. Hence, basic
outline for high rise buildings is established about ideas
related totally to the resistance experienced by turbulent
wind. High rise structures, which are commonly planned for
workplace or marketable use, are one of the best well-known
descriptions in the history of Indian urban development in
12th era.
There are four distinct wind classifications for tall
constructions that can be built

» Terrain category 1

» Terrain category 2

» Terrain category 3

» Terrain category 4
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Category 1: Exposed open area where there are few or no
obstacles and when the average height of any nearby objects
is less than 1.5 meters.

o

|

Terrain Category 01

Category 2: Open terrain with well scattered obstruction
having heights generally between 1.5 to 10m.

Terrain Category 02

Category 3: Terrain with numerous, widely spread obstacles
that are the size of buildings and can reach heights of 10
meters, with or without a few lone, tall obstructions.
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Category 4: Terrain with numerous large high closely spaced ‘
obstructions.
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Terrain Category 04

Il. OBJECTIVES

Assigning Supports ‘

‘ Defining Response Spectrum ‘

‘ Analyzing the building ‘
STEP-BY-STEP METHOD FOR MODELLING OF THE
STRUCTURE

Stepl: Collection of data related to structure considering
software implementation

. - . _ Number of Stories G+15
In the present work foIIowmg_obJectlves_ are conS|dered_. _ Plan Dimension 16m*15m
» To analyse the multistorey building by considering
the effect of wind load with different terrain oo L.5m
ca(:eg?)rieecs of wind load wi ifferent terrain F to F height 3m
» To compare the results of Storey displacement, Materials M30 grade concrete and
- - . . Fe500 Steel
Storey drift, Storey shear in different terrain -
category. Size of Column 300mm X 800mm
Size of Beam 300mm X 600mm
I1l. METHODOLOGY Slab Thickness 150mm
This chapter describes the standard step-by-step method for Seismic Zone Zone IV

modelling the four different regular structure

YV VY

Flow Chart

Table 1: G+15 Specification

Model Type 1- Structure in Terrain Category 1 Step2: Modeling of structure in ETABS
Model Type 2- Structure in Terrain Category 2
Model Type 3- Structure in Terrain Category 3
Model Type 4- Structure in Terrain Category 4 o 1l

Architectural Drawings

l

Creating grid Lines

Defining Material Properties

-

Defining Section Properties

Fig-1: Plan of RCC Building

-

Slab Details

-

Assigning Properties

-

Definition and assigning Loads
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-

Fig-2: Elevation View
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Fig-3: Storey Data

Step 3: Generating Material Properties (M40 & HYSD500)

Ll Motenial Property Data ><

Matonal Notes Mocey / Show Notes

e

arm

MmPa

e
mMea

Fig-4: M-30 Concrete

I3 material Property Data >

General Data
Matenal Mame HYSDS
Matenal Type Rt
Dwectonal Symmetry Type Unviznoad
Materal Display Color

Material Notes Modfy s Show Motes

Matenal Weight and Mass
Wesght per Uinit Vokme 5.9728 b Nuim®
Mass per Unit Volume: TB4AS 04T kg/m?

Mechanical Property Data
Modulus of Elasticity. E 20000 MPa
Coefficient of Thermal Expansion. A 000117 1.c

Design Property Data
Modify. Show Materal Property Design Data

Advanced Matenal Property Data

Monkinear Matenial Data. Matenal Damping Fropertses..

[ cancet |

Fig-5: HYSD500

Step 4: Creating beam and column section of the structure

A Frame Properties X

Fiter Properties List Click to:
Type Al
Fiter Clear

Add Copy of Property...
Properties
/ P
Find This Property Modiy/Show Property..
Column 300°800

Beam 300°600

Column 300°800

Convert to SD Section

Copy to SD Section

Export to XML File ...

Cancel

Fig-6: Section Properties of a Frame

Step 5: Design loads

The weight of materials shall be computed using the unit
weights specified in IS: 875 (part-1)-1987. The imposed load
or otherwise live loads are calculated using the occupancy
classes defined in IS: 875(Part-2)-1987, which are as follows:

Floor loading as per | Live Load in FF+CP
IS: 875(Part-2)-1987 KN/m?, KN/m?,

| Ground Floor to story 15

A All rooms & kitchens. 2.0 15
B Stair 30 15
C Lobby / Corridor 3.0 15
D Toilets 2.0 15
1 Terrace

A Floor 15 1.0

Step 6: Defining Wind Load
The loading due to wind is assessed based on the provisions of IS:
875 Part 3

Wind Speed =50 m/s
Importance Factor =1.00
Risk Co-efficient (K1 factor) =1
Topography (K3 factor) =1
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Step 8: Defining Terrain Category

13 Wind Load Putiern - indan 15 875:2015

Eponse and Pressure Conflomrts

Vird Exponse Pyameten
Wind Dvections and Exponae Vidthe
Windward Coticert. G
Loewart Confioert Co

Wind Conficerts
Wind Speed. V& i
Towar Categon

Inporarce Facter

Rk Confioent b1 Facher)

Topagrachy b3 Factar
Modry Show
Exvomre Haght
Top Sy

Botom Shory

Farnet Hegrt

L9 00 LWes raue

Expomre ant Prsmre Conficerts

Wewt Droomse Parsveten
Wind Drectiors and Eponue Witre
Windward Conficert, o

Leeward Comtoent Cp

Terrain Category 1

Wt Conflomrts
Wind Soeed W nx
Tomae Category
Imotrce Facte
Aok Conticrt &1 Facton

Teoography k3 Facten
Modty, Pow

Expomse Mgt
Top Seory

Boom Sy

Pt Vegpt

| Wind Load Pattern - Indian IS 8752015

Sxonre S (orficerty

Wind Epone Paameies

Wi Drections and Exposure Widths
Wirdward Coaficant Co

Leeward Cosficent, (p

Terrain Category 2

W Conf oty
Wird Speed. Wb
Terar Cabngery
Impotance Facter
Pk Comficent 1 Faczor)
Topograpty ) Facter
Exposure Heght
Top Story

Bator Sory

Paapet Heght

3 Wind Load Petiem - Indian IS B15:2015

Exposre anc Fressure Cocficerts

Vind Egonse Faaneen

Terrain Category 3

Wind Coeficients
Wind Soeed, b i
o
Impotance Factor

Flsk Cosficient 1 Factr)

Wind Diections and Exposure Widhs Modfy Srom k R —
Windward Cosficert, Co Expoare Regit
Lisward Cosfficent Cp Top Sty
Botiom Sory
Faapel Hegt
1
Terrain Category 4

Step 9: Load Combinations

3 Define Load Patems X
Loads Clck To:
Sef Weight Auto

Load Tipe Muiplier Lateral Load
(I B
Live Live 0
Walload Super Dead 0
Roof e Roof Live 0
13 Super Dead 0
W Wind 0 Indian IS 8752015
Wy Wind 0 Indian 5 8752015

Cancel
Load Cases
§ LUSU LTI -
Combinations Cick 1o
0.50L-1.5EQX Asd New Combe

OL-1.5EQ

Add Defaut Design Combos

Fig-11: Load combinations for RCC structure

IV. RESULTS AND DISCUSSION

In the present study, high rise Reinforced Cement Concrete
structural system is modelled and analyzed using ETABS
2019. Structures are analyzed and core results are extracted
and presented in the present chapter 4 as below and
conclusions are made in chapter 5 based on the brief
discussion of results. Following Tables demonstrates the
maximum Storey displacement, Storey Drift, Base Shear.

A. STOREY DISPLACEMENTS

STORY DISPLACEMENT

a0

50
DISPLACEMENT

Chart-1: Storey vs Displacement
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Storey displacement results are presented in the form of
graphs in Chart 1. From the results, it can be seen that

Height of Structure or Building is directly proportional to
Displacement of that structure i.e., more the height more will
be displacement

B. STOREY DRIFT

STORY DRIFT

Chart -2: Storey vs Drift
Storey Drift results are tabulated in below Table 4 and
presented in the form of graphs in Fig.4.2 From the results it
can be seen that, Terrain Category 1 have the maximum
Storey drift at Storey 3 i.e., 0.001915. After Storey 3 storey
drift keeps on decreasing.

C. STOREY SHEAR

Storey Shear

80

80 100
SHEAR IN KN

Chart-3: Storey shear

Storey Shear is shown in chart-3, from the results it can be
seen that, Storey shear increases as the height of the structure
increases

V. CONCLUSIONS

The following conclusions are drawn from the present study:

[1]

[2

(31

(4]

[5]

(6]

[71

(8l

(9]

[10]

» Height of Structure or Building is directly
proportional to Displacement of that structure i.e.,
more the height more will be displacement. Story
displacement is greatest in Terrain Category 1 and
lowest in Terrain Category 4. There is 24.62
percentage decrease in displacement from Terrain
Categoryl to Terrain Category 4.

» Terrain Category 1 have the maximum Storey drift
at Storey 3. After Storey 3 Storey drift keeps on
decreasing. At Storey 3 there is 28.82 percentage
decrease in Storey drift from Terrain Category 1 to
Terrain Category 4.

» Storey shear increases as the height of the structure
increases. Story shear is greatest in Terrain Category
1 and lowest in Terrain Category 4. There is 63.36
percentage decrease in Storey shear from Terrain
Categoryl to Terrain Category 4.
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