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Analysis of Transmission Tower using Stadd Pro

Priya Dhillon, Raghvendra Singh

Abstract: Present daystherearealot of interest for power in the
private and open partsin India has been expanded and to full fill,
the interest of power a few activities is being taken by the
legislature of India. From the source power to the customer the
transmission tower is utilized as a transport framework. Right
now, endeavor has been made to investigation a 36 m high
transmission tower 3D model with the assistance of STAAD Pro
(V8i) programming utilizing the codal arrangements of IS
800:2007 and furthermore the manual count of every part are
determined for the examination as per codal arrangements.As per
1S 875 (part I11) code, the wind zone 3 height 36 m, landscape
classification 2 and fundamental wind speed 39 m/sec are
considered for the analysis. The damping ratio is 0.05 is also
considered in the analysis. The results are concluded in terms of
stability against wind force, structural, statically stable of all steel
components.

Keywords: Manual calculation, Stadd pro, Transmission tower,
Wind analysis

I. INTRODUCTION

Transmission tower line a significant part as far as electric
inventory to the city. Transmission steel towers are expected
to supply the power from fundamental station to sub stations
in different spots. At present, there is a multi-day increment
in electrical cables and transmission towers in different all
around. The usage of electric force has transformed into a
relentlessy critical bit of the economy of mechanica
countries. The progression of warm delivering stations,
remote hydro-electric force plants and the interconnection of
once in the past self-sufficient electric systems have offered
rise to the necessity for extra high voltage (EHV) electric
transmission lines. Toward the beginning of World War 1,
115KV was seen as high voltage. Since that time, load
improvement and transmission detachments have extended to
where workplaces for 500KV and 800KV transmissions are
being assembled. Transmission steel tower is a medium to
pass on power loads beginning with one station then onto the
following station. The presentation and arrangement of
transmission tower are easier than the others steel structures,
it is to a lesser extent a visual effect. The summit some
portion of transmission tower gives a long-extend view to
individuals at or close to the top-level. Transmission linesare
the partner join between making stations and passed on
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structure. From the electrical procedure, the most critical
need is assurance and safe .

The analysis of transmission steel tower includes the plain
terrain type, wind zone 3, basic wind speed 39 m/sec, self
supporting type and square and regular geometry in the
analysis.

A. Partsof transmission tower

A complete transmission steel structure which is a
combination of various steel members is listed below and
depending upon the function these are described:

Pinnacle of steel tower isasteel member of tower over the
vertex cross arm is called pinnacle of transmission tower.

Cross arm provided cross arm of steel transmission tower
handle the transmission conductor. The cross arm depends
upon the level of transmission voltage, configuration and min
make plot for weight distribution (support conductor and
ground wire).

Enclosure of transmission tower is a part between tower
body and vertex is known as enclosure of transmission tower.
This part of the pinnacle holds the cross arm between
pinnacle and tower body.

Boom of transmission steel tower is used to support power
conductor which is placed in horizontal direction.

Bracing isused to resist lateral loads which is comesfrom
mainly from wind load..

B. Typesof transmission tower

All Transmission tower body consists from the part from base
of cross arm to ground level. A vertical view of transmission
steel tower is presented in Figure 1.1.

Depending upon the point of deviation, the transmission of
tower is categories from A to D depending upon the
inclination and its classifications are discussed below:
Category A: Tangent tower which has point of deviation from

0°to 2°.

Category B: Small angle tower with a point of deviation

from 20° to 15°.

Category C: Medium angle tower with a point of deviation

from 15°to 30°.
Category D: Large angle tower with apoint of deviation from
30°to 60° .
The transmission tower is being classified in four ways and
descriptions of these classifications are given below:
Class 1: Self supporting type in which members are rigid in
both longitudinal aswell asin transverse direction.
Class 2: Self supported wide base in which member are
horizontal configured
Class 3: Flexible type in which the members are not rigid in
transmission cable direction
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Class 4 Based on number of circuits by atransmission tower;
it might be classified as single, double and multiple
circuit towers.

C. Transmission line component

The accompanying parameter of the transmission line and
its segment are accepted from |S 802: part 1: 1S 5613 section
2: sec: 1:19809:

= Transmission line tower
1.Terrain type consider — plain
2.Wind zone -3
3.Basic Wind speed — 39m/s
4. Tower type — self supported
= Conductor
= Earthwire
= |nsulating string

D. Objective

The main objectiveisto build atower in ashort timewhich
can be done using Stadd Pro in a structure. Following
objectives such as:

» | Have studied the geometry of the tower.

» The structure is studied on a stadd pro.

> It has been studied that structure can be design
using anaysis, software, and aso manualy
calculation.

> | have studied designing a member of the tower.

» The software has been studied and analysis we
have applied various loads on the structure (self
wt, wind load).

Il. METHODOLOGY

» Modédlling:
e Transmission tower
» Loads:
e 1.5( Dead Load +Wind Load
» Anayss.
o Analysisof steel-framed structure.
¢ Shear Force and Bending Moment calculation.
» Design:
¢ Design of member
» Geometry of parameter
e Wind pressure detail
o Essential breeze speed v, = 39m/s
e Wind zone=3
o Unwavering quality level =2
e Landscape class=2
¢ Reference wind speed = VR = V/ko

A. Manually analytical procedure

Tower according to IS 875 code particular are as per the

following:

Asindicated by the arrangement size 14 m X 14 m, 40 m high
of steel transmission tower and wind load in zone |1l case
thought according to IS code, the heaps (1.5 occasions of
dead burden and wind load) in the al edge area in vertical
individuals and x-type supporting individual s are determined.
As per the strain or pressure power in the edge areas proposed
in the pinnacle utilizing the strategy for joints technique, the
heaps are determined.
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The protected areafor the individual s which takes pressurein
steel structure acquired according to IS 875 code
arrangements.

The protected segment for the individuals which takes
pressure in steel structure got according to IS 875 code
arrangements.

As arule following are size of stedl individuals are utilized
for the plan of steel transmission tower:

Principle leg: ISA 200x200x%25 single point came back to
returned area, inclining and cross arm propping: ISA
100x100x6 single point and even supporting: ISA
130x130x8 single edge thus, such individuas are to be
intended to oppose both malleable and compressive powers

[11. MODELLING AND ANALYSIS

stepl :Before Create a nodal point based on the frame
positioning of the plan.

step2 : Representation of pressure and strain by using add
beam we had drawn the beam between the
corresponding node point.

step3 : 3D view of the structure.

step4 :Supportsand property assigning. After the creation of

the structure, the support at the base of the structureis
specified as fixed aso, the material and section are
assigned.

. After assigning the property the 3d rendering view of
the structure can be shown.

: Self-weight load of the structure can be created by
stadd pro itself with oneself weight direction in the
heap case segment.

: Assigning awind load it is defined as per 1S 875it is
based on intensity and exposure are cal cul ated.

step5

step6

step?

step8 : Adding of load combinations After assigning al the
load.
step9 : Analysis after completion of all steps we have to

perform the analysis,

stepl0:After analysis, we have designed a member of
the structure and also a restrained member.

stepll: Finaly steel to design is performed on the structure
and Finally also performed an analysis and checked.
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Flgure3 Pictorial veiw of complete analyss

IV. RESULT AND DISCUSSION

We are analysis of the tower using stadd pro and aso
shown an all the result of the tower in different load case and
different section of the structure.

A. Geometry and material property

A presentation of steel member sectional geometry and
design properties of angle ISA 130 X 130 X 8 is shown in
pictorial view in Figure. For an example, the resultsindicated
that, safe and critical section of steel sectional member
number 109 in the size of ISA 130 X 130 X 8 size 3 min
length and 0.13 m width with a density of 7833.0 kg/méand
elastic modulus 205.0 kKN/mm?,

Geoometoy | T = T | Steel Design |
Beam no. = 109. Section: ISA130X130X8 bf=013Q
| Hmao I_
Length =3

H
Hag

’/DESIGNSTHEI‘OG‘IT!N‘I.NI:—F) ’/Clilcﬂlnad(a]m)

Figurel: .pictorial veiw of design of compression steel
angle member

indore - Beam

Geometry | Property | Loading | Shear Bending | Deflection | Design Property | Steel Design

0.008
0.122

UNIT: m

Beam no. = 109. Section: ISA130X130X8

Length =3

node | x-Coora | v-coora | z-coora
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Additional Info Releases:
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Figure2: .Pictorial view of angle sectional geometry
The displacement within the each member of the steel
sections of transmission tower in pictoria view and in plots
or graph is discussed in the following sections. The safe
design sections of the tower are aso discussed in the
following sections.

B. Displacement of steel section

According to the 3D model outcomes from STAAD Pro, the
evaluated removals at different areas of the each stedl
individuals from tower under safe condition or non
disappointment condition are spoken to by green shading and

relocation eﬂeems in the F|gure
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Figure3: Repr@entatlon view of nodal displacement of
members
From the analysis of model in STAAD Pro, the results
indicated that, the maximum displacement of 0.9 mm is
observed in the direction on wind is find out due to the load
comblnamon of Ioad 1 and 15x Ioad 522 .

“f nfov <M IEQa

Relatlve displacement of members

Flgure4
C.Axial shear force and bending moment

The outcomes got from the STAAD Pro mode of
transmission tower, the hub powers, shear powers and
twisting minutesin the various individuals from the pinnacle
is exhibited in the Figure
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Flgur% Plctor|al view of axial forcesin the members

The shear powers in the different individuals from the
transmission tower acquired from the consequences of model
created in the STAAD Pro isdisplayed in the Figure

F|gure6 Plctorlal view of end forcesin the members

Results indicated that, the maximum compression force is
obtained from the results in the member number 129 and
maximum tensile forced obtained from the results in the
member number 96 with the load combination as per | S code.
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F|gure7 Pictorial view of results of moments
The outcomes showed that the most extreme positive
twisting minuteis acquired in the part number 80 and greatest
negative minutes is gotten in the part number 82 because of
burden mix as determined in code.
The minutes with worries inside the all individuals from the
pinnacle is additionally exhibited in Figure as pictorial
perspective on minutes and shear worry in individuals.

D.Sagging force and reaction

The end reactions obtained from the analysisin model using
STAAD Pro in each of the steel members of the tower
represented in pictorial view of some of the steel members.
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Figure8: . Pictorial view of end forcesin the members
The vertical deformtion of some of the horizontal strut of
compression members obtained from the analysis is
presented in the Figure

E. Result table of safer section

The analysis, the safe members either tensile members or
compression members are obtained, the size of the tensile or
compressive members under safe condition for the optimum
load combination are presented in the Figure
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Figure9: Pictorial view of safe section of tensile members

V. CONCLUSION

The steadiness of steel transmission tower for the most
part relies upon security of various pieces of stedl individuals
used in the arrangement of atotal steel transmission tower.
Right now steadiness of 36 m high transmission steel tower
incorporates strain and pressure steel individuals from
transmission line tower is investigated utilizing scientific
technique just aswith the assistance of STAAD Pro PC based
displaying. The static, wind and dynamic stacking is
considered for the investigation according to IS code
particulars. The outcomes demonstrated that the solidness of
every single accepted component of pressure and pressure
individuals utilized in the development of a stedl
transmission tower are steady and safein investigative just as
programming based calculations.
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