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Ultimate Bearing Performance of a Novel Single Bored Micro — pile
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Abstract: This study proposes and investigates a novel micropile structure, which innovatively utilizes a single helical reinforcement

bar to replace the traditional reinforcement cage. Using the Abaqus finite element analysis platform, a three — dimensional numerical

model of the novel bored micropile was established. The model was employed to systematically investigate its bearing performance,

failure modes, load transfer mechanisms, and key influencing factors. The results indicate that the pile length significantly enhances

the uplift bearing capacity; however, beyond a critical length, the capacity increase exhibits a diminishing growth pattern. Setting an

appropriate inclination angle for the pile body can effectively enhance foundation stability. Among the pile — soil material parameters,

soil cohesion has a relatively minor influence on the bearing capacity, while the friction coefficient at the pile — soil interface exerts a

more substantial effect. The findings of this study can provide valuable references for related engineering practices.
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Fig.1 Structure diagram of the new drilled micro pile
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Table 1 Pile and soil parameters of a single pile model
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Fig. 2 Innovation micro — network model for bored piles
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Fig. 3 Pile vertical displacement
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Fig.4 Load - Displacement curve for innovative
bored micro — plies subject to uplift load
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Fig.5 Axial force variation curve along pile depth
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Fig. 6 Load - Displacement curve of pile length changed
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Fig.7 Curve of bearing capacity with pile length
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Fig. 8 Curve of uplift capacity of single pile with pile length
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Fig.9 Load - Displacement curve with changing inclination angle
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Fig. 10 Curve of ultimate load value under change of inclination angle
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Fig. 11 Load - Displacement curve under soil cohesion change
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Fig. 12 Load - Displacement curves of different friction coefficients u
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