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Behavior of Eccentrically Loaded Square Spiral-Confined
High-Strength Concrete-Filled Steel Tube Columns
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Abstract; Two spiral-confined concrete-filled steel tube (CFST) columns and one concrete-filled steel tube
column with the concrete compressive strength of 111 MPa were tested under eccentric axial loading to investi-
gate the behavior of eccentrically loaded square spiral-confined high-strength concrete-filled steel tube columns.
The results indicate that concrete crushing is the main cause for the loss of the load-carrying capacity of com-
posite columns;the spiral stirrup does not effectively increase the load-carrying capacity of composite columns,
but it can significantly improve the ductility of composite columns.
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Fig.1 Construction of specimens with spiral stirrup (unit; mm)

PFR EESHL IR 1 PR, 321D Oy di i 20 o IR BE - B AR GO i 22 W858 41 117 M2 s Al
A 75 240 PR DX T B R AR AR 5 AL Ay PSR BB S BT A 5 o, Ay MR SR AT 110 LA 5 A, Ay MR E S A7 170 8
s s by v T B3 53 1) B 5, oA MR8 A0 A9 14 ot I 5 2 5 e Ry %l 3 O 0 B 5 €/ B oWy Bl o0 3585 o0 Ay MR T i A7 4

FRIC Hil %, 7€ L H
_4A,
O Ds

1 N EESH

Tab.1 Main parameters of specimens

X100%. (D

R 5 D/mm  A./A. dy/mm A,/mm’ s/mm f,,/MPa 0/ % ¢/mm e/B
EC-0-0. 32 — — — — — — 0 64 0.32
EC-N-0. 32 172 0. 65 8.0 50. 3 40 365 2.92 64 0. 32
EC-H-0. 32 171 0. 64 8.0 50. 3 40 1511 2.94 64 0.32
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Fig. 3 Test setup loading setup and measuring points arrangement (unit: mm)
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Fig. 4 Axial load-axial displacement curves of specimens
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Fig. 5 Final failure modes of specimens
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Tab.2 Primary test results

R P../kN d,/mm d,./mm d,/mm m M..,/kN » m
EC-0-0. 32 2 884 2.20 2.51 4.65 2.11 190
EC-N-0. 32 2 967 2.41 3.73 9.93 4.11 201
EC-H-0. 32 3 000 2.37 3.42 16. 37 6.91 201
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Tab. 3 Design formula of eccentrically loaded capacity of CFST members
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Tab.4 Comparison between predicted and experimental eccentrically loaded capacity

NI P./kN Paxsi/kN Paxsi/Pr Pepes /kN Pepes/ P Pye/kN Pyc/Pn
EC-0-0. 32 2 884 1 854 0.643 2 497 0. 866 3 003 1. 041
EC-N-0. 32 2 967 1 854 0.625 2 497 0. 842 3 003 1.012
EC-H-0. 32 3 000 1854 0.618 2 497 0.832 3003 1. 001
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