International Journal of Research in Engineering and Science (IJRES)
ISSN (Online): 2320-9364, ISSN (Print): 2320-9356
www.ijres.org Volume 9 Issue 8|1 2021 | PP. 26-34

Analysis of Telecommunication Tower with K Bracing & X
Bracing In Low Wind Intensity Zone

Govind.H.Dake!, Kapil.V.Sarang?, Vaibhav.B.Chavan?
Department of Civil & Structural Engineering ,Shreeyash College Of Engineering And Technology
Aurangabad, India
Dr.Babasaheb Ambedkar Technological University Lonere, Maharashtra

Abstract

Buildings are constructed to provide shelter for people and for commercial uses. Due to rapid increment in
population and higher rate of growth in industries there is a large demand for land. In design practices,
randomly varying phenomenon is a wind which is having significant dynamic effect on structures especially on
flexible high rise building. Over the past 30 years, the growing demand for wireless and broadcast
communication has spurred a dramatic increase in communication tower construction and maintenance.
Failure of structures is a major concern. In this paper a comparative analysis is being carried out for G+30
towers using different bracing patterns for low Wind intensity zone of India. Gust factor method is used for wind
load analysis. The main objective of this paper is to compare Indian Standard code of practice for wind loads IS
875:2015 (part 3) loading on structure G+30 storey high rise building in low wind intensity zone with terrain
category using ETABS software. It is performed on building to identify the gust factor, lateral force, intensity,
storey drift and displacement, comparison of results which is obtained from software after assigning the data
along both “X” and “Y” direction are plotted in graph. Comparative analysis results comes with X & K
Bracing in these criteria, gust factor, storey lateral load, overturning moment, storey drift, storey displacement.
Keywords: Wind Analysis, X Bracing, K Bracing, Gust Factor Method, Telecommunication Tower,Modal
Analysis
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I INTRODUCTION

Telecommunication towers have become an indispensable thing particularly in wireless
telecommunication sector with the expansion of wireless telecommunication technologies such as CDMA (Code
Division Multiple Access), GSM (Global System for Mobile), and WAP (wireless Web Access). In the human
civilization at the moment the telecommunication structures are elementary mechanism of communication.
Telecommunication towers are characteristically tall structures whose purpose is to sustain elevated antennas for
radio and television broadcasting, telecommunication and two-way radio systems. In addition, performance of
infrastructure such as dams, electric, gas, and fuel transmission stations, depends extensively on the data being
transmitted by means of these telecommunication towers. Other areas of application for such towers are military
and defense industries in addition to television, radio, and telecommunication industries and thus creates the
necessity for further research. For that reason, abrupt serviceability or constant function of first-aid-station
infrastructure is of crucially main concern in the case of a disaster. Because of their inimitable geometry,
telecommunication towers are categorized as slender-tall multi-support structures. The structural engineer faces
the tough job of designing and constructing telecommunication towers to bear antenna loads, platform over and
above steel ladder loads in open weather with high degree of consistency. The key crisis faced is the complexity
in estimating wind loads as they are based on a probabilistic approach. There have been numerous studies in
telecommunication towers taking into consideration the wind as well as dynamic effect.

1.  MODELING & ANALYSIS

In the modelling of telecommunication tower, the towers are idealised as house frame and modelled
mistreatment frame part in Etabs software package. The connections for each towers assumed to be rigid. two
towers with heights of 16 m.In low Wind intensity zone have 2 model with X and K bracing.

The behaviour of towered building is studied underneath Wind result, comparative studies of G+30
building with a tower of sixteen-meter height and comparing with X and K bracing in low wind intensity zone.
The grade of concrete used is M30 and Fe 500 grades of the HYSD Bars are considered for reinforcing steel also
Fe345 grade is used for structural steel such as ISA 200x200x25mm.
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A. Modelling Details of Tower

Table | : Details Of Rooftop Tower

SI. No. Particulars Size

1 Height of tower 16m

2 Vertical members ISA 200x200x25mm

3 Horizontal memers ISA 200x200x25mm

4 Bracing ISA 150x150x10mm

5 Section properties Indian Standard angle section
6 Material property Fe345

B. Modelling Details of the Building
Table I1: Building Description (Preliminary Data)

SI. No. Particulars Size
1 Number of floors 30
2 Floor height 3m
4 Column size 500x650
5 Beam size 300x300
7 Slab thickness 150 mm
8 Wall thickness External: 230mm
Internal: 180mm
9 Live load 3 kN/m2
10 Specific weight of RCC 24 KN/m3
11 Wall load External: 12.42kn/m3
Internal:9.72KN/m3
Parapet:2.7KN/m3
MODEL IN ETABS
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Fig.1 Top view for story 1
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Fig.2 Top view of telecommunication tower

Fig.3 Tower with X bracing
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Fig.3D view for G+30 with tower having X bracing

111

Fig.5 Tower with K bracing
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Fig.6 3D view for G+30 with tower having K bracing

C. Wind Loading:
Hourly mean wind speed (Vzh):
a. Vzd = Vzh k1 k3 k4 = 33.585m/sec
b. Where, Vz = 47m/sec (Design wind speed at height z, in m/s)
c. k1 =1 (Terrain, height and structural size factor)
d. k2 = 0.715 (Terrain roughness and height facto)
e. k3 = 1 (Topography factor) k4 = 1 (Importance factor for the cyclonic region)

D. Loads and Load Combination

1. DL1.5+WL15

2. DL15+LL1.5+WL 15

3. DL1.2+LL1.2+WL1.2+WIND1.2
4. DL1.2+LL1.2+WL1.2+WIND-1.2
5. DL1.5+WL1.5+WIND1.5

6. DL1.5+WL1.5+WIND-1.5

7. DLO0.9+WL0.9+WIND1.5

8. DL0.9+WL0.9+WIND-1.5

9. DL1+WL1

10. DL1+LL1+WL1

11. DL1.5+WL15

12. DL1.5+LL1.5+WL15

13. DL1.2+LL1.2+WL1.2+WINDO.6
14. DL1.2+LL1.2+WL1.2+WIND-0.6
15. DL1.2+LL1.2+WL1.2+WIND1.2

I1l.  RESULTS AND DISCUSSION
Results analysis is done with low wind intensity zone basic wind speed is 33m/s
The various model is compared here are 16m tower with K and X bracing in low intensity wind zone.

WWW.ijres.org 30| Page



Analysis Of Telecommunication Tower With K Bracing & X Bracing In Low Wind Intensity Zone

3.1 Maximum Story displacement

Tower with X Bracing 9.027 mm
Tower with K Bracing 18.829 mm

Maximum Story Displacement
K BRACING 18.829
X BRACING 9.027
l 0 5 10 15 20

3.2 Maximum Story Drift

Tower with X Bracing 0.000908

Tower with K Bracing 0.002076

Maximum Story Drift
K BRACING 0.002076
X BRACING 0.000908
L 0 0.0005 0.001 0.0015 0.002 0.0025

3.3 Maximum overturning moment

Tower with X Bracing 180.922

Tower with K Bracing 170.362
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Maximum Overturning Moment

| 170.362
X BRACING 1180.922

164 166 168 170 172 174 176 178 180 182

3.4 Moment in X & K bracing
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IV.  CONCLUSIONS
Maximum storey displacement in the telecommunication tower is found 9.027mm and 18.829 mm for X-
bracing & K-bracing respectively.
storey displacement is found 52.05% more in K bracing then X bracing after the application of Low
intensity wind force.
Maximum story drift got lesser in the tower having X- bracing i.e.0.000908 and in K-bracing it is found
0.002076.
Maximum storey drift in telecommunication tower having K- bracing is near about 52.26% more then that
of tower having X-bracing.
Maximum overturning moment in X-bracing is 180.922 KN.M. and for K-bracing it is 170.362 KN.M .
Maximum overturning moment in both type of bracing is not having much difference.
Maximum Overturning moment in tower having X-bracing found more by 5.84% then tower having K-
bracing.
Base reaction in Y-direction for X-bracing is found 4047.37 KN whereas for tower having K-bracing is
4569.44 KN.
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