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Anti-slip finite element analysis of concrete-filled steel tube

column walls in pile foundation underpinning

XIAQO Zhirong, MAO Chao, HE Junwei
(School of Civil and Architectural Engineering, Zhejiang University of

Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: With the use of ABAQUS software, the slippage of the upper concrete-filled steel tube
column walls was simulated for the underpinning project of the connection tunnel between the North
and South Hall of Xiamen Railway Station, in which three cases of pure studs, studs-+annular plates
and studs—tannular plates+ stiffened plates were analyzed respectively. And the simulated results were
compared with the testing data. The analytical results show that the annular plate plays a major role in
anti-slip capability of concrete-filled steel tube columns while the stud does not; similarly, stiffened
plates play a limited role in merely enhancing little anti-slip bearing capacity; the anti-slip displacement
of the column wall mainly depends on the bearing capacity of the upper steel pipe.
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Fig. 1 Position relationship of pile underpinning section
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Fig.3 Stress cloud diagram of steel column-concrete anti-slip Fig.4 Anti-slip curve of studs model

joint after loading of studs model
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Fig.5 Stress cloud diagram of steel pipe column-concrete anti-slip joint after loading of annular plates model
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Fig. 6 Antislip curve of annular plates model
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Fig.7 Stress cloud diagram of steel pipe column-concrete anti-slip joint after loading of stiffener model
FI LT RS it 2k (I 8) A LAFE th I 43 S99 0 A 0 A i JR 918 5 i 48 im 1 AB a8 21 1. 62 mm Ze A7 L 4
R RE R BE A R BE 1 B 5 R AR ik B BRAE 2 770 kNG HME IR R W B0 8% g 3. 41 mm, X 45 i 7
# 5 mm. {8 1. 59 mm. X RYNE - BRI .

3000
2500
2000,

1500

Tar /KN

1000

500 f

0 1 2 3 4 5
HB A/ mm
B8 MR AL T # H2
Fig.8 Anti-slip curve of the stiffener model
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