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Abstract: Aiming at the bearing characteristics of slotted pile under vertical load, the difference of load
bearing performance and failure mode of soil around pile of ordinary pile and slotted pile were analyzed
through laboratory model test and a discrete element simulation analysis model respectively, and the
influence of pile-forming technology on shear strength of soil at the side of slotted pile was also discussed.
The results show that the ultimate bearing capacity of notched pile is 1.4 times that of the ordinary pile, and
the material utilization rate is 1.9 times that of the ordinary pile. The pile end resistance sharing ratio of
slotted pile and ordinary pile is 30.3 % and 64.9 % , which mainly shows the bearing characteristics of the

end bearing friction pile and friction end bearing pile. There are obvious end bearing effect and soil
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squeezing effect at the slot, the side friction of pile is greatly affected by the shear force between soils, and

the plastic failure surface from the top of pile to the end of pile is continuously fluctuating. Considering the

design of the structure parameters of the slotted pile, the phenomenon of stress superposition or

independent load failure between the slots should be avoided, and the optimal ratio between slot distance

and pile diameter 2/D is 1.06-1.46. The earth pressure theory of Terzaghi and Peck and the stress path

method are used to show that The shear strength of soil on the side of the pile is significantly improved by

extrusion and expansion process for forming holes.

Key words: foundation treatment; slotted pile; model test; load transfer; discrete element simulation;

displacement field; failure surface
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Table 1 Parameter of model piles

L BERL/ SMED/ ANARd/ EfEr MEEE R/ BEASEC
HE

mm mm mm d/D mm h/D
S1 800 50 - — — —
S2 800 50 40 0.8 62 1.24
S3 800 50 30 0.6 62 1.24
S4 800 50 35 0.7 89 1.78
S5 800 50 35 0.7 73 1.46
S6 800 50 35 0.7 62 1.24
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Fig. 10 Displacement field of soils around pile
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