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Optimization Analysis on Drill Auger of Soil
Displacement Screw Pile
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Abstract: Based on ADINA,a 3D auger-soil FEM model was
developed to study the impact of pattern of the drill auger,
screw-pitch and the soil parameter on the required torque.
Secondly, the model tests of auger squeezing into cement-soil
mixture were done to get the optimized drill auger with least
torque. At last, on-site test result of drill auger squeezed into
ground verified the correctness of the numerical analysis and
model test. The conclusions in this paper can provide a basis

for optimal design of drill auger.
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Tab.1 Calculation parameters of Finite Element Model

PIES FHPER R/ MPa A %R/ (kg e m )
+1k 20 0.300 1 850
B3k 200 000 0.167 7 800
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Tab.2 Geometric parameters and piles diameters of augers

G WBEER 12 /mm AL AL/ mm
a 53 500 400
b HIE & 500 400
c HIE G 300,500,700 400
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Fig.3 Computed pore-forming torque curves with
drilling depth
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Fig.4 Computed pore-forming torque

curves with pitch
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Fig.7 Photo of model auger drilling into

cement-soil mixture
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Tab.3 Geometric parameters of model augers
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Fig.8 Relationship between pore-forming torque curves
with drilling depth for different angers
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Tab.4 Geometric parameters of model auger
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Fig.9 Relationship between pore-forming torque curves
with drilling depth of augers with different pitchs
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Fig.11 Field test curves of pore-forming torque with pitch
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