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INRODUCTION 

A transmission tower or power tower (alternatively 

electricity pylon or variations) is a tall structure, usually a 

steel lattice tower, used to support an overhead power line. 

 

They are used in high-voltage AC and DC systems, and come 

in a wide variety of shapes and sizes. Typical height ranges 

from 15 to 55 m (49 to 180 ft),[1] though the tallest are the 

370 m (1,214 ft) towers of a 2,700 m (8,858 ft) span 

of Zhoushan Island Overhead Power line Tie. In addition to 

steel, other materials may be used, including concrete and 

wood. There are four major categories of transmission 

towers:[1] suspension, terminal, tension, and transposition. 

Some transmission towers combine these basic functions. 

Transmission towers and their overhead power lines are 

often considered to be a form of visual pollution. Methods to 

reduce the visual effect include undergrounding. 

 

India has a large population residing all over the country and 

the electricity supply need of this population creates 

requirement of a large transmission and distribution system. 

Also, the disposition of the primary resources for electrical 

power generation viz., coal, hydro potential is quite uneven, 

thus again adding to the transmission requirements. 

Transmission line is an integrated system consisting of 

conductor subsystem, ground wire subsystem and one 

subsystem for each category of support structure. Mechanical 

supports of transmission line represent a significant portion 

of the cost of the line and they play an important role in the 

reliable power transmission. They are designed and 

constructed in wide variety of shapes, types, sizes, 

configurations and materials. The supporting structure types 

used in transmission lines generally fall into one of the three 

categories: lattice, pole and guyed. 

 

The supports of EHV transmission lines are normally steel 

lattice towers. The cost of towers constitutes about quarter to 

half of the cost of transmission line and hence optimum tower 

design will bring in substantial savings. The selection of an 

optimum outline together with right type of bracing system 

contributes to a large extent in developing an economical 

design of transmission line tower. The height of tower is fixed 

by the user and the structural designer has the task of  

 

designing the general configuration and member and joint 

details. 

 

The goal of every designer is to design the best (optimum) 

systems. But, because of the practical restrictions this has 

been achieved through intuition, experience and repeated 

trials, a process that has worked well. Power Grid 

Corporations of India Limited has prescribed the following 

steps to. 

 

Optimized the Design of Power Transmission Lines:- 

� Selection of clearances. 

� Insulator and insulator string design. 

� Bundle conductor studies. 

� Tower configuration analysis. 

� Tower weight estimation. 

� Line cost analysis and span optimization. 

� Economic evaluation of line. 
 

 
Fig1.1. Transmission line tower 
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LITERATURE REVIEW 

[1] Siti Aisyah Kamarudin 2019 The increasing global 

population was demanded for more consumption of 

electricity. In Malaysia, it was reported that 17,790 

megawatts (MW) was consumed in October 2017 due 

to high demand. The peak reading recorded is 0.011% 

increase compared to demand on April 2016 (17,788 

MW). Following this, more transmission tower lines 

need to be developed to generate more electricity. Land 

acquisition is the main issue for constructing the new 

transmission tower because it requires a large area to 

set it up. The idea of optimization on the existing 

transmission tower helps in reducing cost for 

constructing the new structure. The aim of this study is 

to develop an optimal design of the transmission tower. 

A 275 kV transmission tower model is used in this study 

for analyzing and optimizing by using linear static and 

p-delta analysis. This optimization method is done by 

reducing tower members as well as increasing size of 

member's element. A design calculation for 

modification and arrangement of the transmission 

tower members is referred to manual guidelines of 

EN1993-3-1 and ASCE 10-97. Two alternatives are 

being prepared to produce an optimal design and result 

shows that a reduction percentage in term of reduced 

number of bar members can be saved up to 34 %. 

[2] Kamarudin 2018 Demand for electricity is increasing 

as the population grows. Transmission towers need to 

be upgraded in order to satisfy these increasing 

demands for power supply. A study on the stability of 

the transmission tower is significant to make sure that 

the tower is stable and capable enough to transmit 

electricity due to high demand. In this paper, a review 

on analysis and design of the lattice steel structure of 

the overhead transmission tower together with its 

design as in ASCE and Euro code standard are 

presented. Two methods are introduced which are 

linear static analysis and p-delta analysis to compare its 

maximum internal force, maximum displacement as 

well as location for critical part of the tower when 

different loadings applied. In analysis, the tower model 

used for modelling and simulation is assumed as fully-

beam and fully-truss. Standard code MS 1533:2000 is 

referred for wind loading calculation. It is found that the 

highest internal force is at the leg of the tower on a 

normal case with an angle of attack of wind is 45°. 

[3] S. B. Chaudhari1 2018 The transmission towers are 

constructed for transmitting the electricity from 

generation station to substations. The function of 

transmission tower is to support the conductor wires 

and ground wires at suitable distance and safe height 

from ground. Therefore transmission line towers 

should be designed considering both structural and 

electrical requirements for a safe and economical 

design. In this study an attempt is made to model, 

analyse and design a 220kV double circuit 

transmission line towers. STAAD Pro program is going 

to be used for analysis and design of the members of 

220kV double circuit tower  

[4] Shubhank Gupta 2017 This paper presents the 

analysis and design of steel truss railway bridge of 

span 50 m. The bridge with same railway loadings of 

32.5 tonne has been assigned in different types of truss 

sections to determine the best stable and economical 

section. Analysis and design is completed using tool 

staad pro to optimize the section and determine best 

stable sections for comparison. The design of structural 

members of the truss is done in accordance with 

provision of Indian railway standard code and Indian 

roads congress code.  

[5] Siddu Karthik 2016 Transmission line towers carry 

heavy electrical transmission conductors at a sufficient 

and safe height from ground. In addition to their self-

weight they have to withstand all forces of nature like a 

strong wind, earthquake and snow load. Therefore, 

transmission line towers should be designed 

considering both structural and electrical 

requirements for a safe and economical design.  

[6] Ganesh Nadu 2016 The electrical transmission towers 

carry heavy electrical transmission conductors at a 

sufficient and safe height from ground. In addition to 

their self-weight they have to withstand all forces of 

nature like strong wind, earthquake and snow load. 

Therefore transmission line towers should be designed 

considering both structural and electrical 

requirements for a safe and economical design. . A 

model of the transmission tower used effective element 

types on various components of transmission tower for 

static and dynamic analysis. Further determine the 

static response and corresponding stress resultants of 

transmission tower structure due to wind load at one 

static instant time on vertical and transversely position 

of transmission tower using ANSYS. Also studied free 

vibrational or modal analysis characteristics of the 

transmission tower by determine the frequencies and 

mode shapes of transmission tower using ANSYS and 

validating the finite element based results with closed 

form solution. At last elaborate study on the transient 

dynamic analysis of transmission tower using ANSYS 

with emphasis on the evaluation of dynamic response 

of transmission tower due to time varying wind load 

with various wind velocity like displacement and axial 

force. Keywords: Transmission tower, FEM, ANSYS, 

static analysis,  

[7] T. Pramod Kumar, G. Phani Ram 2015 This 

research’s objective was to estimate the economic 

importance of the railway cum Road Bridge. This paper 

was carried out to find out the reduction in cost of 

construction by providing single bridge for both road 

as well as railways. The analysis and design phase of 

the project was done utilizing STAAD PRO V8i. It was 

observed that the construction of a single bridge 

reduced the cost of two separate bridges for road and 

railways; also land acquisition problem is reduced to 

some extent. 

[8] Siddu Karthik 2015 Transmission line towers carry 

heavy electrical transmission conductors at a sufficient 

and safe height from ground. In addition to their self-

weight they have to withstand all forces of nature like a 

strong wind, earthquake and snow load. Therefore, 

transmission line towers should be designed 

considering both structural and electrical 

requirements for a safe and economical design.  

[9] Serkan Sahin 2014 The collapse of transmission 

towers involves a series of complex problems, 

including geometric nonlinearity, material 

nonlinearity, dynamic nonlinearity, and the failure of 

members. Simulation of the process of collapse is 
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difficult using traditional finite element method (FEM), 

which is generated from continuum and variation 

principle, whereas the finite particle method (FPM) 

enforces equilibrium on each point. Particles are free to 

separate from one another, which is advantageous in 

the simulation of the structural collapse. This paper 

employs the finite particle method (FPM) to simulate 

the collapse of a transmission steel tower under 

earthquake ground motions; the three-dimensional 

(3D) finite particle model using MATLAB and the 3D 

finite element model using ANSYS of the transmission 

steel tower are established, respectively. And the static 

and elastic seismic response analyses indicate that the 

results of the FPM agree well with those of the FEM. To 

simulate the collapse of the transmission steel tower, a 

failure criterion based on the ideal elastic-plastic 

model and a failure mode are proposed. Finally, the 

collapse simulation of the transmission steel towers 

subjected to unidirectional earthquake ground motion 

and the collapse seismic fragility analysis can be 

successfully carried out using the finite particle 

method. The result indicates that the transmission 

steel tower has better seismic safety performance and 

anticollapse ability.  

[10] Gopi Sudam Punse 2014 In this project, an attempt 

has been made to make the transmission line more cost 

effective keeping in view to provide optimum electric 

supply for the required area by considering unique 

transmission line tower structure. The objective of this 

research is met by choosing a 220KV and 110KV Multi 

Voltage Multi Circuit with narrow based Self 

Supporting Lattice Towers with a view to optimize the 

existing geometry. Using STAAD PRO v8i analysis and 

design of tower has been carried out as a three 

dimensional structure. Then, the tower members are 

designed.ign.  

[11] Y. M. Ghugal , U. S. Salunkhe 2011 The four legged 

lattice towers are most commonly used as transmission 

line towers. Three legged towers only used as 

telecommunication, microwaves, radio and guyed 

towers but not used in power sectors as transmission 

line towers. In this study an attempt is made that the 

three legged towers are designed as 400 KV double 

circuit transmission line tower. The present work 

describes the analysis and design of two self- supporting 

400 KV steel transmission line towers viz three legged 

and four legged models using common parameters such 

as constant height, bracing system, with an angle 

sections system are carried out. In this study constant 

loading parameters including wind forces as per IS: 802 

(1995) are taken into account. After analysis, the 

comparative study is presented with respective to 

slenderness effect, critical sections, forces and 

deflections of both three legged and four legged towers. 

A saving in steel weight up to 21.2% resulted when a 

three legged tower is compared with a four legged type. 

[12] R. Shreedhar, Spurti Mamadapur 2012 Analysed a 

simple span T-beam bridge by using I.R.C. 

specifications and Loading (dead load and live load) as 

a 1-D (one dimensional) structure. Finite Element 

Method analysis of a three-dimensional structure was 

carried out using STAAD. Pro software Both models 

were subjected to I.R.C. Loadings to produce maximum 

bending moment. The results were analyzed and it was 

found that the results obtained from the finite element 

model are lesser than the results carried from 1-D (one 

dimensional) analysis, which states that the results 

obtained from I.R.C. loadings are conservative and FEM 

gives economical design. 

[13] Rajesh F. Kale, N. G. Gore, P. J. Salunke 2014 Studied the 

cost efficient approach of reinforce cement concrete T-

beam girder. His main objective function was to reduce 

the total cost in the design process of the bridge system 

considering the cost of materials. The cost of each 

structural component such as material, man power, 

cost for reinforcement, concrete and formwork. For 

each and every bridge its girder length, width of bridge, 

deck slab depth, width of web of girder and girder 

depth are considered for the cost minimization of the 

bridge system, the structure is modeled and analyzed 

using the direct design methods.  

[14] Georgios Michas (2012) discussed various non-

ballasted concepts and some considerations are made 

in relation to life cycle cost for high speed track. It is 

concluded that slab track is in a long-term perspective, 

more economically efficient as observed. Even though 

the slab track construction costs are 30 % to 50 % 

higher than the standard ballasted track, the 

maintenance costs for slab track are one-fourth of 

those for ballasted track. 

 

OBJECTIVES  

Study of high tension tower with two different system truss 

towers types under Dynamic Loading Conditions  

  

CONCLUSION 

Narrow based steel lattice transmission tower structure 

plays a vital role in its performance especially while 

considering eccentric loading conditions for high altitude as 

compared to other normal tower. Narrow based steel lattice 

transmission tower considered in this paper can safely 

withstand the design wind load and actually load acting on 

tower. The bottom tier members have more roles in 

performance of the tower in taking axial forces and the 

members supporting the cables are likely to have localized 

role. The vertical members are more prominent in taking the 

loads of the tower than the horizontal and diagonal 

members, the members supporting the cables at higher 

elevations are likely to have larger influence on the behavior 

of the tower structure. 

 

A type truss system is most suitable, stable and resistible 

whereas Portal System Truss Tower is second best Single 

web System Truss Tower is observed.  
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