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Effect of Joint Reinforcement on Reinforced Concrete Pile by
Centrifugal Casting
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Abstract The construction of foundation piles for buildings and bridges is changing from pile driving to
an injected precast pile method. The goal is to minimize environmental damage, noise pollution, and
complaints from neighboring residents. However, it is necessary to develop economic piles that are
optimized for precasting by a centrifugal method in terms of both the material and structural system.
A reinforced joint method is proposed for reinforced concrete piles (RC piles) manufactured by
centrifugal casting. A previous study concluded that the structural performance of the current joint
system for RC piles could be improved by using a reinforced joint composed of extended circular band
plates and studs. In this study, the structural performance of such a joint was validated experimentally
by bending and shear strength measurements. The proposed joint reinforcement method showed
adequate structural performance in terms of bending and shear strength. The overall load-deflection
behavior is close to that of a structure without joints, so it is expected that the behavior and

performance of the design can be reliably reflected in site structures.
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Fig. 1. Diagram of the spun RC pile[1] (a) PHC pile
(b) RC pile

Circular ~ Welded
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[ [ 0
U} - - - —

Anchor plate
(Joint plate)

Fig. 2. Photograph and diagram of a crack opening
between concrete and joint plates[1,3]

Anchor plate
(Joint plate)

(a)

Fig. 3. Diagrams of the reinforced joint of the spun
RC pile[3] (a) Side view (b) Cross-section
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Fig. 4. Dimensions of the test samples (a) Without a
joint (b) With a joint
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Fig. 5. Diagram of the joint plate (a) Anchor plate
and (b) Joint plate
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Table 1. Summary of the test samples

Sample name Length Joint
RC500-F-NJ 12 m without
Flexure
RC500-F-] 6m+6m=12m with
RC500-S-NJ 6 m without
Shear
RC500-S-] 3m+3m=6m with

% RC500: spun RC pile with 500 mm(in diameter),
F: flexure test sample, S: shear test sample, J: with reinforced
joint, NJ: without joint
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Fig. 6. Fabrication of the test samples (a) Rebar (b)
Stud welding in the joint plate (c) Placing of
concrete (d) Welded joint
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Fig. 7. Bending test setup (a) Schematic diagram (b)
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Fig. 8. Shearing test setup (a) Schematic diagram (b)
Photograph
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Fig. 9. Concrete cracks in sample RC500-F-NJ after
the bending test
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Fig. 10. Concrete cracks in sample RC500-F-] after
the bending test
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Fig. 11. Photographs of the cross-sections cut at the
edge of the circular band plate in sample
RC500-F-J
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Table 2. Comparison of the load level (bending test)
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Table 3. Comparison of the load level (shearing test)

RCS(;%)S*N], RCS(%Q;SJ' ®/®
Main rebar yielding(kN) - - -
Spiral rebar yielding(kN) - 892 -
Max. load(kN) 1,140.8 1,187.6 1.04
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