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Abstract: Recently, the demand for large diameter piles has been rapidly increased in order to secure the allowable bearing capacity of pile foundation
due to the increase of large structures such as high rise buildings. In this study, to improve the shear capacity of a conventional PHC pile, a large diameter
composite PHC pile strengthened by in-filled concrete and shear reinforcement was manufactured. All the piles were tested according to the shear
strength test method of Korean Standard. As a result of the shear test, the F-type piles which are produced without shear reinforcement occurred abrupt

horizontal cracks after flexural and inclined shear cracks occurred. On the contrary, the FT-type piles which are produced with shear reinforcement

exhibited stable flexural and inclined shear cracks uniformly over the entire pile without abrupt horizontal cracks. Furthermore, the maximum load

of the large diameter composite PHC pile improved to 2.9 times in the F series, and more than 3.3 times in the FT series compared to the conventional
PHC pile. This result indicated that FT-type piles had excellent composite behavior due to the shear reinforcement and effectively prevented the unstable

growth of inclined shear cracks.
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Table 1 Calculated shear strength of $1000-130t PHC plie results in accordance with shear rebar details

Tvpe of pile Compressive strength of Diameter of shear Spacing of shear Calculated Shear
ypeotp in-filled concrete(MPa) rebar(mm) rebar(mm) strength(kN)
With shear rebar 27 15.9 150 1,843
Without shear rebar 27 N.A. N.A. 1,172
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Fig. 1 Sectional view of large diameter composite PHC pile

Table 2 Mechanical properties of reinforcement

Diameter Yielding strength Tensile strength

Types (mm) (MPa) (MPa)
Prestressing tendon 11.2 1,300 1,453
Longitudinal bar 28.6 400 515
Transverse bar 159 400 513

Table 3 Mechanical properties of concrete
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(mm) (MPa)

PHC concrete 25 80 -
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Fig. 2 Fabrication of specimens(Bang et al., 2016)
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Fig. 3 Experimental set-up
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Fig. 4 Measured rebar strains plotted with applied load
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Fig. 5 Measured concrete strains plotted with applied load

Fig. 6 Photos of specimens after tests
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Specimen Initial cracking i?:clﬁid Ultimate cfna}:jiltl)(/:?‘;1 )e?lzalt? tsl?;ta(r)f Failure description
designation load(iN) load(kNg) load (kN) C(I))nventioonal PHC pile b
PHC N.A. 1,524 N.A. 100
F1 2,179 N.A. 4,321 - Horizontal and inclined cracks occured
F2 2,389 N.A. 4,603 - Horizontal and inclined cracks occured
FT1 2,289 4211 4,999 276 Few flexural and bending cracks and no failure occured
FT2 2,125 3,896 5,001 256 Few flexural and bending cracks and no failure occured
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Fig. 7 Load vs. midspan deflection behavior of specimens
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