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Abstract- In this project, the design of steel lattice tower
prescribed for transmission of electricity by the categorized
gravity and lateral loads has been studied and analyzed for
the employment of the project. The analysis has been done by
taking different combination of loads and then the design has
been come into picture using the code module IS 800:2007.
The present work describes the analysis and design of
transmission line tower of 22meter height viz. various
parameters. In design of tower for weight optimization some
parameters are considered such as; base width, height of
tower, outline of tower. Using STAAD. Pro analysis of
transmission towers has been carried out as a 3-D structure.
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I. INTRODUCTION

The large population residing all over the globe and
the electricity supply need of this population creates
requirement of a large transmission and distribution system.
The disposition of the primary resources for electrical power
generation viz., coal, hydro potential is quite uneven hence
again adding to the transmission requirements. It is an
integrated system consisting of conductor subsystem, ground
wire subsystem and one subsystem for each category of
support structure. About 28 to 42 % of the total cost of the
Transmission Lines is taken up by the towers. The increasing
demand for electrical energy can be met more economical by
developing different light weight configurations of
transmission line towers.

A transmission tower known as a power transmission
tower, power tower, or electricity pylon is a tall structure used
to support an overhead power line. Also, In electrical grids,
they are used to carry high voltage transmission lines that
transport bulk electric power from generating stations to
electrical substations; utility poles are used to support lower-
voltage sub-transmission and distribution lines that transport
power from substations to electric customers.

Transmission towers need to carry the heavy
transmission conductors at a sufficient safe height from the
ground including, all towers have to sustain all kinds of
natural calamities. Hence transmission tower design is an
important engineering job where civil, mechanical, and
electrical engineering concepts are equally applicable. A
power transmission tower is a key part of a power
transmission system.

High-voltage direct current (HVDC) transmission
lines are either monopolar or bipolar systems. With bipolar
systems, a conductor arrangement with one conductor on each
side of the tower is used. On some schemes, the ground
conductor is used as electrode line or ground return. In this
case, it had to be installed with insulators equipped with surge
arrestors on the pylons in order to prevent electrochemical
corrosion of the pylons.

Transmission Tower Parts:

A power transmission tower consists of the following parts:

1. The peak of the transmission tower
2. The cross arm of the transmission tower
3. The boom of transmission tower
4. Cage of transmission tower
5. Transmission Tower Body
6. Leg of transmission tower
7. Stub/Anchor Bolt and Baseplate assembly of the

transmission tower.

1. Peak of Transmission Tower

The portion above the top cross arm is called peak of
transmission tower. Generally earth shield wire connected to
the tip of this peak.

2. Cross Arm of Transmission Tower

Cross arms of transmission tower hold the
transmission conductor. The dimension of cross arm depends
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on the level of transmission voltage, configuration and
minimum forming angle for stress distribution.

3. Cage of Transmission Tower

The portion between tower body and peak is known
as cage of transmission tower. This portion of the tower holds
the cross arm.

4. Transmission Tower Body

The portion from the bottom cross arms up to the
ground level is called the transmission tower body. This
portion of the tower plays a vital role in maintaining the
required ground clearance of the bottom conductor of the
transmission line.

5. Importance of Transmission Line towers

The structures of overhead transmission lines,
comprising essentially the supports and foundations, have the
role of keeping the conductors at the necessary distance from
one another and form earth, with the specified factor of safety
to facilitate the flow of power through conductor form one
point to another with reliability, security and safety.

Electrical energy, being the most convenient and
cleanest form of energy, is finding the maximum usage the
world over for development and growth of economy and
therefore generation, transmission and utilization of the same
in ever increasing quantities as economically as the latest
technological advancements permit, are receiving great
attention.

II. OBJECTIVES

The technical, environmental and economic
considerations involve in sitting and development of power
generation projects required for meeting the demand for
electrical energy are gradually resulting in longer transmission
distances and introduction of higher and higher transmission
voltages, and use of high voltage direct current transmission
systems.

1. analyze and design self- supporting transmission line
tower with different types of bracings using hot- rolled
steel sections using STAAD Pro Software.

2. To do the cost analysis of transmission line tower.
3. To compare different towers for their structural stability at

varied wind loads.

Data:

1. Height of the Tower: 22 m
2. Centre to Centre spacing between the footings: 4m

Centre to Centre between legs of tower on both side.
3. Length of the cross arm: 3 m
4. Support type: Fixed
5. Height of the cross arm from the ground: 15 m

III. METHODOLOGY

STAAD. Pro Software has been used for the analysis
of Transmission Tower. Then loads like Dead Load and Wind
Load will be calculated for the designed structure. The models
with different type of bracing are observed for the analysis of
cost cutting. Different bracing models are analyzed for the
safety and stability of the structure.

STEP 1: Project planning with collection of required data.
STEP 2: Designing & analysis of transmission tower under
various load using STAAD. Pro.
STEP 3: Manual calculations under different wind speed for
analysis of safety and stability.
STEP 4: Study and comparison for different types of Bracings
of transmission tower.
STEP 5: Proper study and analysis of transmission tower to go
for the Conclusion.

FLOWCHART:

DATA:

 Height of tower: 22m

 Centre to centre spacing of footings: 4m

 Length of cross arms: 3m

 Support type: Fixed

 Height of cross arms from ground: 15m

 Wind speed: 39m/s, 44m/s, 49m/S
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Figure 1 Design model of transmission tower in
STADD PRO

IV. MODELLING IN STAAD.PRO

Data:

 Height of the Tower: 22 m

 Centre to Centre spacing between the footings: 4m
Centre to Centre between legs of tower on both side.

 Length of the cross arm: 3 m

 Support type: Fixed

 Height of the cross arm from the ground: 15 m

Figure 2 Isometric view of the Staad. Pro Model

Figure 3  Self-weight Assigned to the structure

Figure 4 Wind Load Application in X direction

The wind load applied here is based upon the direction in
which the wind flows.

Figure 5  Wind Load Application in Y direction

The wind load applied here is based upon the direction in
which the wind flows.

Figure 6:- Bending Moment Diagram of the model
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Figure 7 Shear Force Diagram of the model

Figure 8 Graphs for the beam selected in the model with its
value

Figure 9:- Beam stresses

Table 1: Support Reactions Extracted from the software

Table 2:- Maximum Beam end Displacments

Table 3: Governing Beam End forces
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V. DESIGN OF THE TOWER

The steel design of the transmission line tower is
done using IS 802:1995. Hence the Section chosen is ISA
200×200×20

Figure10:- Geometry of the beam

Figure 11:- Property of the beam

Figure 12:-Loading of the beam

Figure13:-Shear bending of beam

Figure 14:-Deflection of the beam
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VI. RESULTS FOR WIND SPEED

Analysis of tower is carried out by considering all
types of loading, different types of bracings systems. All loads
are calculated manually as per IS 802 (part 1 and 2): 1995, IS
5613 (part 2): 1985, IS 875- 2015. The tower is analyzed and
designed using STAAD Pro.

VII. FOOTING DESIGN

The footing for the transmission line tower is
designed in Staad foundation. For the four legs isolated
footing for each is designed using the Indian Standards Codes.

Figure 15:- Isolated footings geometry

Figure 16:- Plan and Elevation of Footing



IJSART - Volume 7 Issue 7 – JULY 2021                                                                                          ISSN [ONLINE]: 2395-1052

Page | 281 www.ijsart.com

Table 6:- Footing Dimension

Table 7 Concrete and Rebar Properties

Table 8:-Soil Properties

Table 9:-Sliding and Overturning

Table 10:-Design Calculations

Table 11:-Final Footing Dimensions

Table 12:-Summary of Adjusted Pressures at Four Corners
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Table13:-Summary of Adjusted Pressures at Four Corners

Table 14Factor of safety against sliding

Table 15:-Critical load case and the governing factor of safety
for overturning and sliding -X Direction

Table 16:-Critical load case and the governing factor of safety
for overturning and sliding -Z Direction

Table 17
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VIII. CONCLUSIONS

Self-supporting transmission line tower is analyzed
and designed using hot-rolled steel sections. Transmission
Line Towers constitute about 28 to 42 percent of the total cost
of the Transmission Lines. Tower is designed and compared
for weight parameters and absolute displacement variation
along with its height.

1. Wind load has significant unfavourable influence on
resistance of transmission tower subjected to ground
motion.

2. Warren type bracing are not structurally stable as compare
to other types of bracings.

3. Single web horizontal type bracings are structurally safe
as compare to warren type and single web diagonal type
bracing.

X bracing structural is light weight and more economical as
compare to K bracing structure.
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