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Abstract— The increasing trend of mobile communications 

has seen exponential growth in the last three years. The 

communication industries have seen a tremendous increase in 

last few years which have resulted in installation of large 

number of towers to increase the coverage area and network 

consistency. The availability of land which satisfies ideal 

installation conditions in urban areas is extremely limited 

giving no alternative but to adopt roof tops. Generally for 

telecommunication purpose, the four legged supporting tower 

are used widely. Nowadays mostly the telecommunication 

towers as we see are mounted on rooftops of structures like 

commercial buildings, hotels and etc. Non-structural 

components are sensitive to large ground motion which 

produces floor accelerations, velocities, and displacements. 

During an earthquake, the building produces this motion, 

resulting in peak floor accelerations higher than the peak 

ground acceleration. Thus earthquake ground motion can 

cause significant or severe structural damages. The use of 

base isolation is the best method to reduce inter-storey drift 

and floor accelerations. This study helps to understand the 

behaviour of such structures under different conditions with 

different systems with the help of the previous studies done 

on it. 
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I. INTRODUCTION 

Telecommunication towers are tall structure usually designed 

for supporting parabolic antennas which are normally used 

for microwave transmission for communication, also used for 

sending radio, television signals to remote places and they are 

installed at a specific height. These towers are self-supporting 

structures and categorized as three-legged and four-legged 

space trussed structures. The self-supporting towers are 

normally square or triangular in plan and are supported on 

ground or on buildings. Triangular towers attract lesser wind 

loads compared with square towers.  

 However they are used only for smaller heights of 

tower due to difficulties in joint detailing and fabrication 

using angle sections. Telecommunication towers or lattice 

towers are classified into three categories that are Guyed 

masts, monopole and self-supporting towers. Generally, they 

act as cantilever trusses and are designed to carry wind load 

as the only source of environmental loads. Except for critical 

structures built in high seismic hazard areas, earthquake-

induced loads are generally neglected in design. The major 

cause of failures of telecommunication tower throughout the 

world though still remains to be high intensity winds (HIW). 

The major problem faced is the difficulty in estimating wind 

loads as they are based on a probabilistic approach. There 

have been several studies in telecommunication towers taking 

into consideration the wind as well as seismic effect. These 

towers even though demand more steel but cover less base 

area, due to which they are suitable in many situations. The 

availability of land which satisfies ideal installation 

conditions in urban areas is extremely limited giving no 

alternative but to adopt roof top towers with marginal 

adjustment in position but not in height. This practice is 

mainly due to the fact that telecommunication towers built on 

ground have shown good performance in past earthquakes. 

However, towers mounted on rooftops respond to lateral 

motions differently than those built on firm ground. 

 Radio masts and towers are, typically, tall structures 

designed to support antennas (also known as aerials) for 

telecommunications and broadcasting, including television. 

There are two main types: guyed and self-supporting 

structures. They are among the tallest man-made structures. 

Masts are often named after the broadcasting organizations 

that originally built them or currently use them. In the case of 

a mast they are called radiator or radiating tower, the whole 

mast or tower is itself the transmitting antenna. They are also 

known as Telecommunication towers.  

 A commercial building is a building that is used for 

commercial purpose. Types can include office buildings, 

warehouses, or retail (i.e. convenience stores, big box stores, 

shopping malls, etc.). In urban locations, a commercial 

building often combines functions, such as an office on levels 

2-10, with retail on floor 1. When space allocated to multiple 

functions is significant, these buildings can be called multi-

use. Local authorities commonly maintain strict regulations 

on commercial zoning, and have the authority to designate 

any zoned area as such. A business must be located in a 

commercial area or area zoned at least partially for 

commerce.  

 People are structurally illiterate and want to install 

the telecommunication tower on the existing buildings for the 

sake of additional earning without caring for public safety. 

Such installed towers are the potential hazards for the public 

and may cause fatal accidents.  

 This study is aim to find out if the forces in 

telecommunication tower design to be installed at ground 

level is similar to the tower design with building model. Also 

to find out if the load on building structure is nominal and can 

be with stand by the building elements easily or not.  

A. Base Isolation 

The concept of base isolation is explained through an 

example building resting on frictionless rollers. When the 

ground shakes, the rollers freely roll, but the building above 

does not move. Thus, no force is transferred to the building 

due to shaking of the ground; simply, the building does not 

experience the earthquake. Now, if the same building is rested 

on flexible pads that offer resistance against lateral 

movements, then some effect of the ground shaking will be 
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transferred to the building above. If the flexible pads are 

properly chosen, the forces induced by ground shaking can be 

a few times smaller than that experienced by the building 

built directly on ground, namely a fixed base building. The 

flexible pads are called base-isolators, whereas the structures 

protected by means of these devices are called base-isolated 

buildings. The main feature of the base isolation technology 

is that it introduces flexibility in the structure. As a result, a 

robust medium-rise masonry or reinforced concrete building 

becomes extremely flexible. The isolators are often designed 

to absorb energy and thus add damping to the system. This 

helps in further reducing the seismic response of the building. 

Several commercial brands of base isolators are available in 

the market, and many of them look like large rubber pads, 

although there are other types that are based on sliding of one 

part of the building relative to the other. A careful study is 

required to identify the most suitable type of device for a 

particular building. Also, base isolation is not suitable for all 

buildings. Most suitable buildings for base-isolation are low 

to medium-rise buildings rested on hard soil underneath. 

High-rise buildings or buildings rested on soft soil are not 

suitable for base isolation. 

B. Purpose of Base Isolation  

The basic criteria while providing superior seismic resistance 

of a building is the difficulty in minimizing the inter storey 

drift and floor accelerations simultaneously. Large inter 

storey drifts cause damage to non- structural components. 

These drifts can be minimized by stiffening the structure, but 

this leads to amplification of the ground motion, which leads 

to high floor acceleration, which can damage non-structural 

components. Making the system more flexible can reduce 

floor acceleration, but this leads to large inter storey drifts. 

The only practical way of reducing inter storey drift and floor 

acceleration simultaneously is to use Base Isolation, which 

provides the necessary flexibility, with the displacements 

concentrated at the isolation level. In traditional approaches, 

in order to achieve capacity we should increase the elastic 

strength or else to maintain ductility. This leads to increase in 

floor accelerations and damage to structural components. 

Where as in Base Isolation, rather than increasing capacity 

we decrease demand as we cannot indefinitely increase the 

strength of the structure. As earth quakes cannot be predicted 

or controlled, we modify demand by mitigating effects of the 

foundation to super structure. There are many possible ways 

to strengthen the system by introducing several devices in 

structural system. These include elastomeric bearings, 

sliders, rollers, sliding plates, rocking foundations etc. Of 

these elastomeric bearings and sliding foundations are most 

practical ones. Seismic isolation is intended to prevent 

earthquake damage to structures, buildings and building 

contents. One type of seismic isolation system employs load 

bearing pads, called Isolators. Since the isolators carry large 

vertical loads and deform to significant lateral displacement, 

the components of the structure above and below the isolator 

need to be designed properly. Specifically, to make isolation 

system work in proper manner, the structure should be free to 

move in any direction up to the maximum specified 

displacement. Base isolation is achieved by inventing several 

isolation devices to meet the desired requirements of an 

earthquake resistant structure. 

C. Main Objectives of Base Isolation  

 To lengthen Period of vibration  

 To reduce Relative displacements  

 Maintain Rigidity at low seismic intensity of loads  

Whenever the earth quake risk is higher and to develop an 

effective and economical seismic resistant structure we adopt 

isolation technique. Safety is the major criterion to be 

considered. If Earth Quake forces are dominant compared to 

other forces then we use Base Isolation. Flexibility and 

damping are the major aspects in Base isolation.  

D. Isolation Devices  

For superior seismic isolation of a structure we have to 

choose the appropriate system and the essential features for 

such system should be as follows:  

 Capable in supporting the structure  

 Provide horizontal flexibility  

 Capable to dissipate energy  

 Isolation system should be rigid for low lateral loads 

to avoid vibration at frequent minor earthquakes or wind 

loads. Basic Requirements to develop a new base isolation 

device by overcoming the possible disadvantages of other 

devices are:  

 Possibly its manufacturing should be a combination of 

several types of seismic isolators.  

 Accommodation of tension forces should not occur 

suddenly but progressively in order to prevent impact 

loads on the isolated super structure.  

 Permanent tension capacity to receive tension forces 

should occur in isolator.  

II. LITERATURE REVIEW  

Many methods have been proposed for achieving the 

optimum performance of structures subjected to earthquake 

excitation. The use of lead rubber bearing isolators for 

absorbing energy is the best technique. Many papers have 

been published related with base isolation technique as an 

earthquake resistant device. Some of them are discussed 

below. 

 Amiri and Boostan (2000) studied the dynamic 

response of antenna-supporting structures. In this regard, self-

supporting steel telecommunication towers with different 

heights were evaluated considering the wind and earthquake 

loads. A comparison is made between the results of wind and 

earthquake loading. These comparisons resulted in the 

necessity of considering earthquake loads in tower analysis 

and design.  

 Amiri et al. [5], (2002) carried out the dynamic 

analysis of 10 existing self-supporting telecommunication 

towers varying height from 18 to 67m scaled using spectra of 

Tabas, Naghan and Manjil earthquake with respect to Iranian 

2800 seismic code, which are among major earthquakes in 

Iran and comparison was made between the results of wind 

and seismic loading. It was observed that the values obtained 

from wind load exceed from earthquake load. 

 McClure G. et al. [3], (2004) presented the seismic 

response of two self-supporting telecommunication lattice 

towers of height 30m and 40m, mounted on the rooftop of 

two medium-rise buildings: Burniside Hall, which is located 

on McGill Campus, and 2020 University, which is located 
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nearby in downtown Montreal. The time history analyses 

were used to explore the correlation between the building 

accelerations and maximum seismic base shear as well as the 

base overturning moment of towers mounted on building 

rooftops. 

 Pozo et al., [9], (2006) studied the active-passive 

base-isolation systems used for the seismic response control 

of structures appears to be effective for small to medium 

strength earthquakes. Hybrid base isolation systems, which 

use an active system together with the passive base isolation 

system, may be used to control the response of structures 

subjected to larger ground motions created by larger 

magnitude earthquakes. The hybrid base isolation system 

using passive base isolation pads together with hydraulic type 

actuators is proposed. The system, placed between the 

foundation of the building and its superstructure, is used to 

minimize the forces imposed on the superstructure by the 

earthquake induced ground motion.  

 Iskhakov et al. [10], (2007) In some cases the 

displacements at the base isolation level are rather big and 

exceed the allowed limits. In such cases it is recommended to 

add dampers to the base isolation system.  

 Matsagar et al. [11], (2008) Analytical seismic 

responses of structures retrofitted using base isolation devices 

are investigated by Matsagar and Jangid for the retrofitting of 

various important structures as historical buildings, bridges, 

and liquid storage tanks are selected to investigate the 

effectiveness of the base isolation in seismic retrofitting. It is 

observed that the seismic response of the retrofitted structures 

reduces significantly in comparison with the conventional 

structures depicting effectiveness of the retrofitting done 

through the base isolation technique.  

 Chia-Ming et al. [12], (2010) Chia-Ming and 

Spencer presented development and experimental 

verification of an active base isolation system for a 

seismically excited building and modeling the complex 

nature of control-structure interaction (CSI). 

 Siddesha H. [4], (2010) presented the wind analysis 

of microwave antenna tower with Static and Gust Factor 

Method (GFM).The comparison is made between the tower 

with angle and square hollow section. The displacement at the 

top of the tower is considered as the main parameter. The 

analysis is also done for different configuration by removing 

one member as present in the regular tower at lower panels. 

Jung et al [13], (2011) have investigated a smart base-

isolation system using magneto-rheological (MR) elastomers, 

which are a new class of smart materials whose elastic 

modulus or stiffness can be adjusted depending on the 

magnitude of the applied magnetic field. The results further 

suggest that the feasibility of using MR elastomers as variable 

stiffness elements for enhancing the performance of 

conventional base-isolation systems.  

 Zhang et al. [14], (2011) have studied the influence 

of the action of coupling earthquake to sliding base-isolation 

structure for 6 story building. The results by exemplification 

show that the peak values of relative acceleration, relative 

displacement and inter-storey shear force of sliding base-

isolation structure increase in different degree under the 

action of coupling earthquake. 

 Nitin Bhosale (2012) has carried out the seismic 

response of 4 legged telecommunication towers under the 

effect of design spectrum from the Indian code of practice for 

zone – IV. The axial forces of the tower member were 

considered and comparison between roof top mounted tower 

and tower supported at ground had been performed to find out 

the difference.  

 Richa Bhatt (2013) carried out study on the 

influence of modelling in lattice mobile towers under wind 

loading wherein the towers are analyzed for gust factor wind. 

Displacements, Member forces and maximum stress have 

been compared to find out the effect on towers.  

 Jithesh Rajasekharan et al. [6], (2014) In this 

dissertation, studies are been carried out on models of varying 

heights with different bracing for seismic along with the wind 

effect. The wind effect on the structure is studied by using the 

gust factor method and the seismic effect on the structure is 

studied by carrying out the modal analysis and response 

spectrum analysis. The results obtained from the above 

analysis are tabulated, compared  

 Hemal J shah et al. [7], (2014) In the present study 

earthquake response of 4 towers of different height are 

studied considering different bracing system of the tower. 

The towers of different height are modeled in SAP 2000 

software and static and dynamic analysis of the tower has 

been carried out. In addition to this time history of the bhuj 

earthquake is applied on all towers and the response of the 

tower is studied. 

 Christoph Adam and Thomas Furtmuller in his 

fundamental parametric study the seismic performance of 

Tuned Mass Dampers (TMDs) is investigated. Earthquake 

excited vibration prone structures modeled as elastic single- 

degree-of-freedom oscillators and they are equipped with a 

single TMD. The TMD performance assessed by means of 

response reduction coefficients, which are generated from the 

ratio of the structural response with and without TMD 

attached. It is found that TMDs are effective in reducing the 

dynamic response of seismic excited structures with light 

structural damping. The results of the presented study are 

based on a set of 40 recorded ordinary ground motions. 

 Kourosh Talebi Jouneghaniin his study the 

application of tuned mass damper in improving the response 

of structures is considered. At first, three frames of 3, 9 and 

20 stories are evaluated in which time history analysis is done 

according to El – Straw earthquake. The maximum reduction 

of among the three mentioned frames belongs to a 20-stories 

structure in which the rate of story displacement reduction is 

between 25 to 45%, and this indicates that by increasing the 

height of the structure, the performance of tuned mass damper 

improved. In the second part, the effect of semi-active tuned 

mass damper is studied on a 10-stories frame. Studies showed 

that using a tuned mass damper system with viscous damper 

with controller force decreases the average of maximum 

displacement of roof story down to 39.9 % and this amount 

of reduction is 22.8% for semi- active tuned mass damper. 

Finally, the performance of tuned Single and multiple mass 

Damper is evaluated on a 20- stories frame, and the results 

show that single and multiple dampers decrease structures 

‘responses and the performance of tuned multiple dampers 

depends on the mass and frequency ratio and also concluded 

that the performance of tuned multiple mass dampers is 

reduced by transition to middle of the structure stories. 
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 Min Ho Chey in his research this thesis explores 

next generation passive and semi-active tuned mass damper 

(PTMD and SATMD) building systems for reducing the 

seismic response of tall structures and mitigating damage. 

The proposed structural configuration separates the upper 

storey(s) of a structure to act as the ‘tuned’ mass, either 

passively or semi actively. In the view point of traditional 

TMD system theory, this alternative approach avoids adding 

excessive redundant mass that is rarely used. In particular, it 

is proposed to replace the passive spring damper system with 

a semi active resettable device based system (SATMD). This 

semi-active approach uses feedback control to alter or 

manipulate the reaction forces, effectively re- tuning the 

system depending on the structural response. In this trade-off 

parametric study, the efficacy of spreading stiffness between 

resettable devices and rubber bearings is illustrated. Spectral 

analysis of simplified 2-DOF model explores the efficacy of 

these modified structural control systems and the general 

validity of the optimal derived parameters is demonstrated. 

The end result of the spectral analysis is an optimally-based 

initial design approach that fits into accepted design methods. 

 Anthony C. Webster and Rimas Vaicaitis in his 

research both analysis floor vibration problems appears to be 

on the rise,1.2 the use of mechanical damping devices to 

control vibrations is limited. In a recent survey of vibration 

control methods, Murray3 reports that passive-mechanical 

damping methods, including viscous damping, viscous- 

elastic damping, and tuned-mass dampers, have often gone 

untried outside the laboratory or have had marginal impact in 

actual buildings. This is particularly unfortunate because 

mechanical dampers can sometimes control floor vibrations 

more cheaply than structural stiffening, and are often the only 

viable means of vibration control in existing structures. This 

paper details the successful implementation of a tuned- mass 

damping system to reduce the steady-state vibrations of the 

long span, cantilevered, composite floor system at the Terrace 

on the Park Building in New York City. The experience with 

this implementation suggests that tuned mass dampers 

(TMDs) can be successfully employed to control steady-state 

vibration problems of other composite floor systems. The 

potential for general application of TMDs in composite floor 

systems is discussed, and areas for further research are 

suggested. 

III. CONCLUSION 

Recently various studies have been done on design of 

Telecommunication Towers, but in most studies the 

researchers have considered the effect of wind and seismic 

forces on the four legged self-supporting towers. However, 

no researches have provided the measure to overcome the 

effects of lateral forces. In this study, the prevention of the 

structure with preventive measure in the form of Base 

Isolation is to be provided. The following points have been 

concluded from the previous studies to overcome the 

problem. 

1) Considering the importance of the additional external 

loads due to telecommunication tower on a building 

structure, it is been concluded that the design of the 

columns get effected tremendously hence the 

telecommunication tower should not be installed on the 

building which are not designed for such loads.  

2) Further, rooftop towers cannot be based on analytical 

results obtained for a similar configuration situated at 

ground level, since the member forces in the tower 

mounted on rooftop are more than the member forces of 

tower installed at ground level.  

3) It is been observed that the loads on RCC structure are 

not nominal and cannot be withstand by the existing 

member and need proper design check of the RCC 

structural member before installation of 

telecommunication tower on the existing structure.  

4) If ever it is been decided to install the telecommunication 

tower on the existing building, it is essential to check the 

design of building model with communication tower 

before installation otherwise structural failure may cause 

fatality to the victims as the structure is quit heavy and 

may cause the fatal injury.  

5) To study the behaviour of building with and with roof 

mounted tower under strong earthquake ground motion.  

6) To carry out modelling and analysis of fixed base and 

base isolated buildings with and without roof mounted 

by using E-TABS software and study the effects of 

earthquake ground motions on these models. 

7) To design and study the effectiveness of lead rubber 

bearing used as base isolation system.  

8) To study the behaviour and carry out comparison 

between fixed base and base isolated building with and 

without roof mounted tower and compared them on the 

basis of their output results in the form of  maximum 

shear force, maximum bending moment, base shear, 

storey drift and storey acceleration.  

9) To study correlation between seismic acceleration 

parameter and base of the building with alternate base 

isolation system. 

 In this manner it could be possible to decide the 

effectiveness of this base isolation system, giving advices for 

future possible applications. 
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