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Flexural Strength of PHC Pile Reinforced with Infilled Concrete,
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ABSTRACT The pre-tensioned spun high strength concrete (PHC) pile has poor load carrying capacity in shear and flexure, while
showing excellent axial load bearing capacity. The purpose of this study is to evaluate the flexural performance of the
concrete-infilled composite PHC (ICP) pile which is the PHC pile reinforced with infilled concrete, transverse and longitudinal
reinforcement for the improvement of shear and flexural load carrying capacity. The ICP pile specimen was designed to make

allowable axial compression and bending moment higher load bearing capacity than those determined through the investigation of
abutment design cases. The allowable axial compression and bending moment of the ICP pile was obtained using the program
developed for calculating the axial compression - bending moment interaction. Then, ICP pile specimens were manufactured and

flexural tests were performed. From the test results, it was found that the maximum bending moment of the ICP pile was
approximately 45% higher than that of the PHC pile and the safety factor of ICP pile design was about 4.5 when the allowable

bending moment was determined to be 25% of the flexural strength.

Keywords : PHC pile, infilled concrete, transverse rebar, longitudinal rebar, flexural strength
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Fig. 1 Conceptual drawing of ICP pile
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Fig. 2 Theoretical calculating process of strength interaction
between axial compression and bending moment of
ICP pile
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Fig. 3 P-M interaction diagrams of ICP pile
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Fig. 4 Comparison of allowable P-M interaction diagrams
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Table 1 Properties of PHC pile (¢$450-70t)

Diameter | Thickness Specified Effective prestress
(mm) (mm) concrete strength of concrete (MPa)
(MPa)

450 70 80 4.0

Table 2 Properties of infilled concrete

Maximum size of
coarse aggregate
(mm)

Specified concrete
strength (MPa)

Specified slump

120 20 40
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Fig. 5 Casting of infilled concrete

Fig. 6 Specimen geometry and test set-up view
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Fig. 8 Crack patterns of ICP and PHC pile specimens
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Fig. 9 Load vs. midspan deflection curves of ICP and
PHC pile specimens

Table 3 The results of flexural tests

Test result Maximum load X é\./[ax. pure 0
) (kN) ending moment
Specimens (kN - m)
1 239.2 157.4
PHC
2 227.0 149.5
ICP 1 348.9 230.4
(Type A)| 2 338.8 223.8
ICP 1 330.6 218.5
(Type B)| » 325.8 215.4

) Calculation on the basis of Eq. (2)
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(shaded bars) obtained from flexural tests and
calculated flexural strengths (dashed bars) based
on the condition of pure bending without axial force

Table 4 Safety factor of flexural test results (maximum
pure bending moments) of ICP piles with regards
to calculated allowable bending moment

Bending
moment Safety factor
(KN - m)
Flexural
. strength 193.6 4.0
Calculations o bl
Type A owable
(Type &) 1 5 ending 48.40 1.0
moment
Type A 22719 4.6
Test results )
Type B 216.9 4.4

) 25% of calculated flexural strength of Type A specimen
Average value taken from two specimens
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