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ABSTRACT
RELIABILITY DESIGN OF STEEL

TRANSMISSION LINE

A reliability design method for statically determinate steel
transmission lines towers and poles is presented. The method is in a
Load and Resistance Factor Design (LRFD) format. The nominal load
and resistance values for design are obtained from the mean values of
probability distribution functions describing wind speed, radial ice
thickness and yield stress. The load and resistance involving the
coefficient of variation of the above variables and a target reliability
index. Several cases demonstrate that use of the equations results in
steel line having an actual reliability index nearly equal to the target
reliability index.

Current design of steel transmission line was investigated through
reviews of the International Electrical Safety Code (IESC) and Design
of Steel Transmission line structures. Load models and analysis
procedures which are significantly better than current methods are
discussed.

Probability of failure calculations by the methods of numerical
integration and the design point method are discussed. The
mathematical relationship between probability of failure and the
reliability index is explained.

The analysis and design by computer program, using reliability

method gives more safety and economical results.
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Forwarding
Importance of the study:

The transmission line structures which carry conductors of electric
current has an important part of the overall engineering efforts to solve
energy problems especially in distribution field.

The purpose of this research is to provide a formal mathematical
solutions and beside that our country Sudan is a huge country that have far
distances between electricity production distances and distribution area,
cities, industrial areas, therefore, thousands kilometers of transmission lines
will be expected to take place in Sudan over the next score of years.

A growing percentage of that net work is being constructed of steel

towers and poles.
The project objective

1. Study the design parameters covering the design (loads, resistance) to
concepts of reliability.

2. Study the mathematical of structural analysis of steel transmission line
towers.

3. Study methods of calculations the probability of failure including
computer program.

4. Determination of the probability based values for parameters

covering the design (new proposed method).
The project objective was stated as:

“The objective of this project is to apply a probability-based approach
to the analysis/design of steel transmission structures. This approach will be
used to predict structural performance of the transmission line system. While
the complete development of a probability-based design method for steel
transmission structures is very complex, practical and useful results can be
obtained through a reasonable level of effort which is aimed at assessing the
‘feasibility of application of the probability-based methodology. In addition,
the much needed quantification of certain material resistance aspects of the

problem of design of steel transmission structures will be accomplished.
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Research methodology

This study presents a proposed reliability design methodology for
statically determinate and indeterminate, steel transmission structures.
Objectives considered in developing the methodology are described below.

The first step was to identify the loads acting on a pole, or tower to
quantify the resistance offered by the structure, and to identify the various
load and resistance factors that might be used in the LRFD equations. Loads
are the consequence of physical phenomena such as gravity, wind, and snow
and it was necessary to establish the probability distributions which describe
these variables. Likewise, the probability distributions for yield stress and
modulus of elasticity were determined. Finally, structural geometry and
details were examined to see how they affect the resistance. This is the
content of Chapter 2.

The second step was to develop an appropriate stress analysis method
for steel transmission tower line. The assumptions made for both linear and
nonlinear analyses are enumerated. Results for and example pole structure
analyzed considering both linear and nonlinear behavior are given, and the
results are compared.

The third step was to determine the current design methodology for
steel poles and tower terms of the load, resistance and analysis concepts
presented in Chapters and . This entailed reviewing recent editions of the
National Electrical Safety.

Discussions of wind data, fluid mechanics equations for velocity and
pressure, wind variation with height, and various wind load factors are also

given.
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