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Optimization of Reinforcement Effect of Large-diameter
Drilled Deep Foundation
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Abstract

Drilled deep foundations of large diameter are often used for foundations of transmission towers. As tower structures
become larger in modern society, there is a need of more efficient and economical design of large-diameter drilled
deep foundations. Reinforced drilled deep foundations are popular in Japan for the foundation of tower structures.
Stiffeners attached to the shaft of the foundation are used to increase the shaft resistance. This study aims at analyzing
the effect of reinforcement with large-diameter drilled deep foundations based on numerical analysis of the representative
soil and rock conditions in Korea. The numerical analyses are conducted to analyze the reinforcement effect of various
stiffener conditions of number, inclination, location and length. Regarding to number of stiffeners, the effect of
reinforcement for weathered and soft rocks increases proportionally as the number of stiffeners increases. For weathered
soil, however, the effect of reinforcement increases at a lower rate. The effect of stiffener location is nearly negligible
for axially loading cases, while it is significant for laterally loading cases. For the laterally loading cases, upper locations
of stiffener give greater reinforcement effect than that of lower location. For stiffener inclinations of axial loading cases,

a stiffener inclination equal to 60° gives the greatest reinforcement effect.
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