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Calculation Method of Bearing Capacity of Screw Pile
Based on Unified Strength Theory
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(a. School of Civil Engineering; b. Institute of Underground Structure and Engineering,

Chang’an University, Xi’an 710064, China)

Abstract: Based on the unified strength theory and the Terzaghi limit equilibrium theory, the ultimate
bearing capacity of screw pile has been deduced. The method to determine the critical pitch and calculate
the ultimate bearing capacity of the screw pile in two failure modes including the independent bearing
failure mode and the cylinder shear failure mode has been proposed. The influence of the unified strength
theoretical parameter 6 and the key parameters of concrete screw pile on the ultimate bearing capacity has
been analyzed. The results show that the ultimate bearing capacity of the screw pile is 1. 5—2 times that of
the round pile with the same outer diameter. The ultimate bearing capacity of the screw teeth is mainly
determined by the cohesion, the internal friction angle, and the buried depth of the soil. As & increases
from O to 1, the theoretical value of the ultimate bearing capacity of the screw pile increases by nearly
48%. As the influence of the medium principal stress on the soil strength is considered, the theoretical
calculation results of the bearing capacity of the concrete screw pile will be more accurate. Of the
parameters of the concrete screw pile, the screw height b, has the greatest influence on the ultimate bearing
capacity, while the screw thickness ¢ has little influence on the bearing capacity. When designing threaded

pile, the height of screw can be increased to some extent to improve the ultimate bearing capacity of the
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screw pile.
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Fig. 1 Force diagram of screw teeth
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Fig.3 Stress of compacting core and screw teeth
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the parameters of screw pile
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