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Development and Evaluation of Hollow-head Precast Reinforced Concrete Pile

Jin-Wook Bang', Jung-Hwan Hyun', Kyung-Chul Ahn’, Yun-Yong Kim’ *

Abstract: Due to the economic growth and development of construction technology, a role of foundation to resist heavy loads has been increased.
In this present study to improve the structural performance of reinforced concrete pile, the precast HPC pile reinforced with rebar and filling concrete
was developed and the strength of pile was predicted based on the limit state design method. The safety of HPC pile strength was evaluated by comparing
with the design values. The geometry of HPC pile is a decagon cross section with a maximum width of 500 mm and a minimum width of 475 mm,
and the hollow head of pile thickness is 70 mm. The inner area of the hollow head part was made as the square ribbed shape presented in the limit
state design code in order to achieve horizontal shear strength between pile concrete and filling concrete. From the shear test results, it was found that
the stable shear strength were secured without abrupt failure until maximum load stage despite the shear cracks was found. Shear strength is 135%
and 119% higher than that of design value calculated from limit state design code. The driving test results of HPC pile according to the presence of
additional reinforcement showed the outstanding crack resistance against impact loads condition. From the bending test results the flexural load between
PHC pile and HPC pile was 1.51 times and 1.48 times higher than that of the design flexural load of conventional PHC pile.
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Photo 1 Manufacturing process of HPC pile specimen
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Fig. 1 Geometry of HPC pile specimen

Table 1 Detail and reinforcing condition of HPC pile specimens

Reinforcement Concrete (MPa)
Specimens Length Longitudina . . s
(mm) | %ebar Spiral Pile Filling
Shear 4,000 H25-8ea H10 27
Driving 2,000 H25-4ea H10 40 27
Bending 8,000 H25-8ea - -
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Table 2 Mechanical properties of used concrete

. Maximum
Compressive
Slump Coarse
Concrete strength
(mm) aggregate
(MPa)
(mm)
Pile Body 40 150 25
Filling in
& 27 150 25
hollow area

Table 3 Mechanical properties of used reinforcement

Reinforcement Tensi(;jﬂs)t;)e ngth Di(an{lnni;er

Shear specimen 500 254
Bending specimen 400 254
Driving specimen 400 9.53
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Table 4 Detial of Square ribbed shape of hollow area

Ancle Thickness Convex Concave
(;‘i (d) length length
(mm) (mm) (mm)
Design <30 >5 <10d <10d
criteria
HPC pile 90 5 50 50
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Table 5 Shear test results compared with calculating value

Inclined crack point Maximum point ~ Calculating result

Load Shear Shear Shear
&N) strength (KN) strength strength*
(kN) (kN) (kN)
HPC-1 719 359 876 438 105
HPC-2 656 328 771 385

* Based on the Eq. (4)
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