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Abstract: In view of the limitations of traditional blade-type spiral steel pipe piles in terms of
bearing capacity, a new type of blade-type spiral steel pipe pile with gradually changing blade
diameter was proposed by improving its geometric structure to enhance its ultimate bearing
capacity. Six sets of compressive tests and six sets of tensile tests were conducted, with one pile

in each set of compressive tests and two piles in each set of tensile tests, to study the influence of
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blade spacing and blade diameter variation on the bearing capacity of spiral steel pipe piles. A
model was established by using numerical simulation software ABAQUS and compared with
measured data to verify the accuracy and precision of the model. By comparing on-site test results
with numerical simulation results, the improvement effect of the new blade-type spiral steel pipe
pile on the ultimate bearing capacity was analyzed. The results show that the change of blade
parameters has a significant impact on the bearing capacity of spiral steel pipe piles. The gradual
variation of blade diameter is positively correlated with the ultimate bearing capacity of spiral
steel pipe piles, that is, an appropriate increase in blade diameter can significantly improve the
bearing capacity of piles. The blade spacing determines the bearing mode of spiral steel pipe piles,
and any changes in it will also affect the ultimate bearing capacity of the piles. Under the same
amount of steel used, compared with traditional spiral steel pipe piles, the compressive bearing
capacity of the new blade-type spiral steel pipe pile is increased by about 28% , and the tensile
bearing capacity is increased by about 13%. The feasibility of using ABAQUS numerical
simulation software in the analysis of the bearing capacity of the new type of blade-type spiral
steel pipe pile is verified, and the reliability of this pile type in the uneven bearing capacity
foundation of rural residential buildings is further demonstrated.

Key words: new type of blade-type spiral steel pipe pile; ultimate bearing capacity; on-site test;
numerical simulation; blade parameter
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Table 2 Pile type parameters

- BER | WEER A ﬂl#ﬂ‘jﬁ D/mm A N A HI‘JHE*E%EE% WmmA T
L/m d/mm 5 13 5 230 5 3l %1 5 2 5 3l
al 1.6 60 200 200 200 3 100 625 1150 3
b1 1.6 60 200 200 200 3 100 550 1150 3
a2 1.6 60 150 200 250 3 100 625 1150 3
b2 1.6 60 150 200 250 3 100 550 1150 3
a3 1.6 60 250 200 150 3 100 625 1150 3
b3 1.6 60 250 200 150 3 100 700 1150 3
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Fig.7 1g(Q)-s curves of compression resistance of test piles
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Fig. 11  Soil column between blades
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Table 3 Comparison of ultimate bearing capacity of

spiral steel pipe pile

1A 5 R T
N I RN,
e hjjﬁ/fjk hjff PUERE T /KN | PUIRE R TT /KN
al 25.0 16.8 26.3(5.07%) | 16.5(—1.80%)
bl 24. 6 14.8 25.8(4.76%) | 18.5(22.22%)
a2 28.0 19.0 29.2(4.20%) 23.3(20.33%)
b2 28.0 16.5 28.3(1.07%) | 14.5(—12.9%)
a3 32.0 18.3 37.5(15.83%) | 17.3(—5.62%)
b3 30.5 19.0 36.1(16.82%) | 24.3(24.48%)
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