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Compression Behavior of Manufacturability Enhanced FRP-Concrete Hybrid
Composite Pile

Young-Geun Lee’, Joon-Seok Park’, Sun-Hee Kim', Hong-Lak Kim’, and Soon-Jong Yoon™

ABSTRACT

As a fundamental structural element of construction, a pile is constructed to transfer loads from superstructure
to foundation. In general, since the pile foundation is constructed in the ground or ground under water, it is
difficult to protect from the damages due to moisture and/or salt which create corrosive environment and it is
even more difficult to estimate its durability. In this study, in order to enhance the durability and constructibility
of the pile foundation, FRP-concrete hybrid composite pile (HCFFT) is suggested. Moreover, equation for the
prediction of load carrying capacity of HCFFT circular members under compression is suggested and discussed
based on the results of analytical and experimental investigations. In addition, we also conducted the finite
element simulation for the structural behavior of new HCFFT composite pile and the result is compared with
those of experimental and analytical studies. In addition, the axial loading capacity of new HCFFT composite
pile is compared with those of existing PHC pile and hollow circular steel pipe pile, and it was found that the
new HCFFT composite pile has advantages over conventional PHC and steel pipe piles.
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Fig. 1 Section of HCFFT member4].

(a) Before concrete pouring
Fig. 2 Fabrication of HCFFT member{4][5].

(b) After concrete pouring
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Table 1 Mechanical properties of FRP[3]

. . Modulus of
Classification Thickness Ultlmatg strength elasticity
(mm) (MPa) (GPa)
il 2.8 269.18 22.44
ilament
winding FRP 4.2 306.63 22.56
5.6 302.48 21.75
Pultruded FRP 3.9 260.1 22.4

Table 2 Result of the uni-axial compression test

Maximum  Average maximum strength
load (kNN) (MPa)

oFr T HCFFT - CFFT
(]/ \2)

Compressive  Thickness
strength of  of FFRP
concrete (mm)

(—9

+@

2.8 3,633 2,494 5140 35.29 1.46
30 Pa 4.2 4,895 3331 69.25 47.12 1.47
5.6 4,797 4,317 67.86 61.07 111
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Fig. 5 Finite element model of HCFFT[4].

Table 3 Comparison of the results for HCFFT

Compressive Thickness
strength of  of FFRP

Average strength (A/Pa)

concrete (mm)  Experiment  Eq. (2) FEM

2.8 51.40 49.95 47.06
30MPa 4.2 69.25 58.56 62.64

5.6 67.86 67.16 58.25
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Fig. 6 Cross-section of new HCFFT.
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Fig. 7 Finite element model of new HCFFT.

Table 4 Comparison of strength

New HCFFT PHC pile  Steel pipe plle
(4 400) (9400, 65t) (4400, 9t)
Axial load (kN) 9,141 1,120 1,100
Average strength
(MPa) 67.18 16.38 99.55
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