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EXPERIMENTAL STUDY ON THE TIME-DEPENDENTBEHAVIOR OF
SHORT STEEL-REINFORCED CONCRETE COLUMNSUNDER
SUSTAINED AXIAL LOADING

CHEN Zhou-yi , DAI Tang-zhen, LEI Ying, WU Jian-ging , WANG Yang

(Department of Civil Engineering, Xiamen University, Xiamen 361005, China)

Abstract: Steel-reinforced concrete (SRC) columns have been widely used over the past few decades. However,
very limited research has been conducted on the time-dependent behavior of these columns caused by creep and
shrinkage under sustained loadings. This paper provides an experimental study on the long-term behavior of short
SRC columns under sustained axial loadings and their ultimate axial bearing capacity. Long-term axial
deformation due to shrinkage and creep of the concrete were recorded. Based on test results, time-dependent
anaysis of the SRC columns under sustained axial loadings using the age-adjusted effective modulus method was
proved to be effective by employing the ACI 209R-92 model for the prediction of shrinkage and the CEB-FIP90
model for creep. The ultimate strength of the columns after long-term loading was also determined and results
showed that the axia sustained load had no significant effect upon the axial compressive strength of SRC
columns,
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Tablel Properties of long-term test specimens and their axial
load capacity
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Fig.1 Cross section of test specimens
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Fig.3 Change of the temperature and humidity during
sustained load tests
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Fig.2 Long-term load test setup
S1-N1 S2-N1 S1-N2 202d
28d 10
S1-N1 S2-N1
345KkN 375 kN 28d
30%
0.3
S1-N2 2
460 kN 28d 21
40%
4
150 mm 4
S2-N1 S1-N1  S1-N2 202d
1.93 2.22
2.73
1 (
202d )
3 ( )

S1-N1  S2-N1



7

S1-N1 S1-N2

2000

1600

1200

fili1a] .48 /pe
e
<
(=]

400

1 1 1
0 50 100 150 200 250
FFaarmy (8)/d

Fig4 Long-term strains during sustained load tests
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Fig.5 Internal axial force variations during sustained load test

for specimen S2-N1
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Fig.6 Axia load-deformation response
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