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Shear Experiments on Concrete Filled PHC Pile with Composite Shear
Connectors with Rebar Holes
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ABSTRACT The purpose of this study was to contribute to the field application cost effectively and reasonably by developing the
functional piles that reinforces shear force. CFP pile (Concrete Filled Pretensioned Spun High Strength Concrete Pile with Ring type
Composite shear connectors) developed in this study increases the shear stress by placing composite shear connector and filling the
concrete into hollow part of the pile. By placing the reinforcement (H13-8ea) and the reinforcement (H19-8ea) into hollow section
inside of PHC piles, it also improves the shear strength due to increasing steel ratio. It reinforces shear strength effectively by dowel
force that is generated by putting reinforcement (H13-8) into the holes of composite shear connectors for the composite behavior of
filled concrete and PHC pile. The study was reviewed and compared the calculated result of the shear strength by limit state design
method highway bridge design standards (2012) and experiment result of the shear strength by KS F 4306. We can design the shear
strength reasonably as the safety ratio of 2.20, 2.15, 2.05 is shown comparing to design shear strength, according to design shear
strength on each cross sections and the experiment results of the CFP pile.
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Table 1 Steel material property

Tensile Modullu.s of Diameter |thickness
Strength | elasticity (mm) | (mm)
(MPa) (MPa)
_ Pile 400 13 -
reinforcement
Hol.low section 400 19 )
Reinforcement 200,000
Composite 235 i ]
shear connector
Indented strand| 1,275 9.2 -
Table 2 Shear Specimens
Filled . Reinforcement
. Composite shear
Specimen | concrete connector spacin
strength pacing| D13 | DI9
PUN-9-N-N - - - -
PUN-12-N-N - - - -
PFN-12-N-N | 24 MPa - - -
PFC-12-N-N | 24 MPa 450 mm - -
PFC-12-13-N | 24 MPa 450 mm 8ea -
PFC-12-13-19| 24 MPa 450 mm 8ea 8ea

Intended strand diameter

None or Pile rebar diameter

None or Filled section rebar diameter
PFC-12-13-19

N : None, C : Composite shear connector
U : Unfilled, F : Filled concrete

P : PHC pile
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Fig. 3 CFP pile material configuration
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Table 3 Comparison between measured and predicted shear strength

Diagonal crack Shear strength (kN) Experiment / Maximum load (kN)
Initial load (kN) design
Specimen crack load Vexe | Vier | Vace| Ve | © | © | @
(kN) Test | Avera: — — — Test Average
ge g
| @ || ® ||l 6| @
PUN-9-N-N(1) | 460.0 | 580.8 290.4 447 | 342|291 669.7
572.2 652.9
PUN-9-N-N(2) | 470.3 563.5 281.7 433 (332|282 636.0
65.0 | 84.9 | 99.9
PUN-12-N-N(1)| 4402 | 648.9 656.9 324.5 499 | 3.82 | 3.25 689.7 680.1
PUN-12-N-N(2) | 455.3 664.9 3325 512 3.92 333 670.4 '
PFEN-12-N-N(1) | 511.5 | 770.7 385.4 2.04 | 1.56 | 1.33 916.8
812.0 896.0
PFN-12-N-N(2) | 530.7 | 853.2 426.6 226 | 1.73 | 1.47 875.2
188.9 | 247.0 | 290.6
PFC-12-N-N(1) | 467.9 | 880.0 £30.5 440.0 233 | 1.78 | 1.51 906.5 904.0
PFC-12-N-N(2) | 515.0 | 780.9 " 13904 2.07 | 1.58 | 1.34 901.4 '
PFC-12-13-N(1)| 5049 | 9752 487.6 233 | 1.78 | 1.51 1003.1
() 900.7 200.4 | 273.8| 322.1 More than
PFC-12-13-N(2)| 509.9 | 826.2 413.1 197 | 1.51 | 1.28 | 1002.2 1002.7
PFC-12-13-19(1)| 6082 | 939.6 469.8 212 1.62 | 1.38 | 1001.4
) 909.9 221.6 | 289.7 | 340.9 More than
PFC-12-13-19(2)| 605.7 | 880.1 440.1 1.99 | 1.52 | 1.29 |  1003.9 1002.7
g 200 g 400 g 400
ga 300 s g 300 v g\ 300 .
E 200 4 B Ve ? 200 " xm E 200 " Ve
g B Ve 3 Ve 3 B Vg
£ . & BPFC-12-13-N 5 B PFC-12-13-19

B PFC-12-N-N

I
5
3

_— 0

100

where, (1) VULT: ULTimate limit state shear strength (2) VACC: ACCidental limit state shear strength
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Fig. 7 Comparison between measured and predicted shear strength
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