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ABSTRACT 

 

The rapid increase in the use of mobile phones during the past two decades in Sri 

Lanka, a large numbers of tall Telecom Towers (20m to 100m) has been constructed, 

which due to the inherently slim and tall nature attracts lightning to itself. While this 

action protects the neighbourhood from direct lightning strikes, the lightning current 

thus caused need to be dissipated to earth within the small base area of the tower, 

giving a rise in the ground potential and a possible hazard to the neighbourhood.  

For high soil resistivity and soil with a high degree of discontinuities, there should be 

a properly designed earthing arrangement. Under the guidelines of the TRCSL, earth 

resistance values need to be maintained below 5Ω. 

The behavior of earth resistance is very hard to predict. The earth resistance is 

measured through an earth resistance meter, and the interpretation of the readings are 

subject to many assumptions, including homogenity in all directions. This thesis 

emphasizes the key reasons for observed deviations in directional earth resistance 

values, measured from tower legs. 

Simulated ER profiles of  base stations have been compared with the calculated and 

measured ER results of actual base stations. Calculations have been done with 

reference to the as-built drawings of eathing arrangement. The same earthing 

arrangment was modelled in Ansys Maxwell software which developed from 

Maxwell equations, to simulate the ER profile. Based upon the comparison of the 

calculated and measured values, simulated ER profiles have been validated.  

This thesis extends the analysis of Earth resistance towards different soil formations 

and soil types.With that analysis this thesis concludes the reasons for directional ER 

variation of a base station and highlights key parameters to get an accurate ER 

measurement. 
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