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An Experimental Study on Structural Capacity of Joint Between Composite
PHC Wall Pile and Bottom Slab with CT Shear Connector
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ABSTRACT : This paper investigated the structural capacity of the CT shear connectors, which is a kind of the perfobond rib
and functions as an anchor transferring the tension force in the joint between a composite PHC wall pile and a bottom slab.
The direct pull-out test was performed for various specimens. From failure modes and load-displacement curves, it was found
that transverse rebars should be placed to holes in a web to restrict pull-out failure of CT shear connectors. The results of
additional tests for specimens with transverse rebars and various support lengths indicated that all specimens were failed by
the tension failure of PHC pile before pull-out failure of CT shear connector and concrete pull-out failure. Thus, the CT shear
connector could endure the tension force between the PHC wall pile and the bottom slab.
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Table 1. Classification of specimens

Specimen name Section CT Hall Support
D type type | reinforcement | length
- 1st Experiment
NO-400 5400 -
NO-500 S500 -
Type-1 2.5m
RE-400 S400 D10
RE-500 S500 D13
- 2nd experiment
RE-400-25-1
—— 1 S400 | Type-1 D10 2.5m
RE-400-25-2
RE-500-25-1
——— 1 S500 | Type-2 D13 2.5m
RE-500-25-2
RE-600-25-1
— 1 8600 | Type2 D13 2.5m
RE-600-25-2
RE-400-10-1
—— 1 S400 | Type-1 D10 1.0m
RE-400-10-2
RE-500-10-1
—— 1 S500 | Type-2 D13 1.0m
RE-500-10-2
RE-600-10-1
—— 1 S600 | Type-2 D13 1.0m
RE-600-10-2
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L=1.0m

(a) Load condition

(b) Photo of pull-out test

Fig. 9 Pull-out test (support length=1.0m)
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(b) RE-500

Fig. 10 Failure mode according to existence of
transverse rebars
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Table 2. Results of ultimate load for 1st experiment

Ultimate load(kN)
Analytical CT PR

. . Specimen
Classification Name Experiment Hole Hole
No. No.
5x2=101|7x2=14
400x400 R(I;ilgf. NO-400 172.0 118.0 | 165.2
T Tp10 | RE-400 | 3212 | 313.0 | 4382
500x500 Rggf_ NO-500 180.6 118.0 | 165.2

mm

D13 | RE-500 512.9 464.0 | 649.6
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(a) 400x400 Specimen

) (b) 500x500 Specimen

g

(c) 600x600 Specimen

Fig. 13 Failure mode with reinforcement (L=1.0m)
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Table 3. Comparison of ultimate load

(support length=2.5m)

) . . Ultimate load(kN)
Classification | Specimen name -
Experiment | Average
RE-400-25-1 336.0
400x400mm 347.4
RE-400-25-2 358.8
RE-500-25-1 556.0
500x500mm 558.2
RE-500-25-2 560.4
RE-600-25-1 615.2
600x600mm 575.2
RE-600-25-2 535.1
Table 4. Comparison of ultimate load
(support length=1.0m)
Ultimate load(kN)
Specimen Experiment Estimation
Classification | P
name OT PR Concrete
Value |Average N Tension
Pull-out .
Failure
REA007) 4121
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