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the displacement ductility factors were both increased; For the same depth, the displacement ductility
factor obtained by equivalent embedded method was greater than that by p-y curve method. When the
embedded depth of pile foundation were 14m, 17m, 20m, 23m, the displacement ductility factors
obtained by equival ent embedded method were increased by 36.9%, 18.1%, 6.5%, 15.3% respectively
than those by p-y curve method, the displacement ductility factor by equivalent embedded method
was about 1.1~1.4 times of that by p-y curve method.

Conclusion

In this paper, the equivalent embedded model and the p-y curve soil spring were used to simulate the
pile-soil interaction, and the relevant seismic performance index of PHC pipe piles was obtained by
applying cyclic load to them. The main conclusions are as follows:

(1) Compared with that by p-y curve method, the hysteresis curve obtained by equivaent
embedded method was fuller, and the cumulative hysteretic energy dissipation by the two methods
differenced a lot: with the increase of the embedded depth of pile foundation, the cumulative
hysteretic energy dissipation index obtained by equivalent embedded model was about 2.2~2.5 times
of that by p-y curve model.

(2) The pile displacement ductility factors by the two methods were both increased with the
increase of the embedded depth of pile foundation; with different depths, the displacement ductility
factor obtained by equivalent embedded method was about 1.1~1.4 times of that by p-y curve method.

(3) With the increase of the embedded depth of pile foundation, the yield strength and the ultimate
strength of pile foundation obtained by the two methods were both increased. Under the same
embedded depth of pile foundation, the yield strength and the ultimate strength of pile foundation
obtained by p-y curve method were higher, while the differences were small.

It can be indicated that in the study of seismic performance of PHC pipe pile, the seismic
performance index obtained by equivalent embedded model differs alot to that by p-y curve model,
thus it is necessary to adopt more reasonable pile-soil interaction model for the analysis of seismic
performance indexes of PHC pipe piles.
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