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ABSTRACT 
 

Utilizing helical piles in foundation construction associated with compressive, tensile 

and lateral loads of power transmission towers are increasingly used by many countries 

all over the world. Lesser installation time, lesser manpower, lesser involvement of 

machinery and ability to use just after installation, can be identified as certain reasons 

for the popularity for helical piles compared to other foundation types. Further, helical 

piles which are more versatile and environmentally friendly, can be removed, reused 

and recycled as and when necessary. 
 

The installation torque required to install helical piles correlates with their load-

bearing capacity, resistance to uplift forces, and ability to withstand lateral loads. In 

this research, ultimate uplift values of helical piles were calculated and the correlation 

between installation torque and uplift capacity of helical piles in residual soil  were 

investigated. Residual soil subsurface was selected for this research, since such terrains 

are more common in Sri Lanka. 
 

Accordingly, three transmission tower locations (AP14, AP27 & AP47) consisting of 

residual soil, along Monaragala-Wellawaya power transmission line were selected and 

three helical piles were driven with measured depth and torque values. Also, three  

uplift load tests were conducted measuring the load and the deflection. For these tests, 

SS175 lead w/200 mm, 250 mm & 300 mm helices and RS3500.300 (88.9 mm 

diameter x 7.6 mm wall) extensions were used manufactured by CHANCE under 

Hubbell Power Systems, inc. USA were used. 
 

The findings reveal that the correlation (Kt) between installation torque and uplift 

capacity of helical piles on residual soil is 29 m-1. The FEM analysis was conducted 

with the help of PLAXIS 3D software, and the results were validated through the 

aforementioned tests. Accordingly, PLAXIS 3D FEM can be used to calculate the 

uplift capacity of helical piles on residual soil, and the mechanism of failure of helical 

piles on residual soil during uplift was identified as cylindrical shear. Furthermore, it 

is revealed that there is a certain association between SPT N and the installation Torque 

of helical piles on residual soil. 
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