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Analysis on Flexural Behavior of Hollow Prestressed Concrete Filled Steel Tube
Piles

Heung-Jin Chung', Kyu-Ho Paik>

Abstract: A nonlinear finite element analysis was conducted in order to examine the moment capacity and flexural behaviour of hollow prestressed
concrete filled steel tube(HCFT) piles which compose hollow PHC piles inside thin wall steel tubes. The parameters investigated in this study were
various contact conditions between concrete and steel tube, thickness of concrete tube and various PC strands. A simple method is proposed to determine
the ultimate flexural strength based on plastic stress distribution method. In order to verify the proposed method, calculated moment capacity of various
HCEFT piles are compared with the experiment and numerical analysis results.
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Fig. 1 Structural detail and picture of HCFT piles
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Fig. 2 Test methods for measuring flexural strength

Table 1 Summary of test program(part)

Test Diameter Pile Material
indicator (mm) components property
Steel pipe(6T SKK400
HCFT-D500 500 +1;,I‘_’IC( ) 4 80 MPa
ST-D500-6T 500 Steel pipe(6T) SKK400
PHC-D500 500 PHC Fe 80 MPa
ST-D500-12T 500 Steel pipe(12T) SKK400




(a) PHC-D500 (b) ST-D500-6T  (c) HCFT-D500

Fig. 3 Structural component of HCFT pile
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Fig. 4 Flexural test results of HCFT piles with and without shear key
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Fig. 5 Flexural test results of HCFT pile and its component parts

Table 2 Results of flexural tests

Ultimate flexural strength(kN-m)

Test indicator

D450 D500
HCFT-D000-S 629.1 1030.7
HCFT-DO000-NS 640.0 990.5
ST-D000-6T - 444.5
PHC-D000 - 191.7
ST-D000-12T - 870.0
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(a) Steel Tube and PC strands (b) Thick Concrete Tube

Fig. 6 Parts of numerical model of HCFT pile(a quarter model)

Fig. 7 HCFT pile model and Finite Element Mesh(a quarter model)
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Fig. 8 Flexural test and numerical analysis results of HCFT piles
and Its component parts
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Table 3 Contact conditions

Contact Condition  Gap open/close Sliding
Bonded No No
Rough Yes No
Frictional Yes Yes(with friction, 0.47)
Frictionless Yes Yes(without friction)
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Fig. 9 Flexural analysis results of HCFT piles with different contact
condition
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Table 4 Results of calculated flexural strength
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