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Experimental Study on Seismic Performance of

Steel Reinforced Concrete Columns after Axial Sustained Loading
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Abstract: In view of the time—dependent behavior of steel reinforced concrete (SRC) columns caused by creep
and shrinkage under sustained loading, this paper provides an experimental study on the seismic behavior of SRC
columns under low cyclic reversed loading , after they are subjected to axial sustained loading. Long—term axial defor—
mations due to shrinkage and creep of the concrete were recorded, and the failure mode, deformation and strength of
these columns in seismic test were analyzed. The test results indicate that the columns develope most of the creep de—
formation after 1 year of axial sustained loading. All columns fail in flexural—shear failure mode under the eyclic load-
ing test. Whether or not the columns undergo sustained loading, the influence of steel reinforcement configuration and
axial compression ratio on their seismic performance is similar to the conclusions drawn by previous studies. The de-
formation capacity and energy dissipation capacity of columns can be improved by adding steel tube in the columns.

With the increase of axial compression ratio, the deformation capacity and energy dissipation capacity of columns de—
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crease, but the shear capacity is improved. Sustained loading can lead to enlargement of yielding displacement, while

it can decrease the initial stiffness and ductility coefficient in reinforced concrete columns. However,for the steel re—

inforced concrete columns, the influence of sustained loading on their seismic performance is restricted and weakened

owing to the contribution of steel tube. Therefore ,compared with the important design parameters such as steel rein—

forcement configuration and axial compression ratio, the influence of sustained loading on the seismic performance of

SRC columns can be neglected in design.

Key words: steel reinforced concrete ; column ; creep; shrinkage ; seismic performance
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Tab.1 Properties of specimens and their test results
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Fig.1 Cross section of test specimens

I PETREE R AR KRR 10 mm RUBRGVE R
HUBRL, IREELECA KR - K - 70 ML Rk=1:
0.42:1.01 : 1.94(F i iE) , 28 d SE AT RHUERRIE N £,
= 26.4 MPa. [FIA4E VI BURAR I JE IS8 B F,, =268
MPa; BB 12 mm 284K 4 S0 i A By
F, =436 MPa; FIr A B 8 mm YGIRIERAT At S i AR
RN F, = 325 MPa.

1.2 AKHEATE 3R T8 0 ANk R i

PRI, RE AR A AR R
T AE. A TAE0 v I Bt o) 7y 28 %) i 0 R
FHAnE 2 s i B R 2RI ALk 17 1. a5
HLE 4 HLAIRRFT , 1 A1 205 IS 4 5 il L
4 21 58 BRI B R  FE R
T3 LA s, AR P TOUfts it o) i 28k, ¢
ARG for kG Bt St 1 s e N2 B T
ZEAIE Pl 1) o 22K 5 T o W T oy 2 1 A A R, K
PR3 B bt S, PR AR S
BRAL IR AR e Ay B SRE , R R
IR AL YRR T, B AT 4Rt TR
Sl e 2k 5 RS T ST T T, RS S
o 2R AT SRR A, e AT A IR SR A 5% , BITT
T FRAEE, R A 2

T I T Ay o o AR, T S W R

FER AR - AAREE R 150 mm B P~ 4 8 T

Z A B AR AR AT 1. < BE I 3R FH T et
11 0 T3 3R E A Hrp— AR b TR
FEO T [ 2 T 05— AT AR AT b, B
BOAE A PSS ST b 2258 T I I R
36 PR35 4 5L T R e 3R 0 B 1 Bl A A

A2 REFHRABEER
Fig.2 Long—term load test setup
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Fig.3 Long—term strains during sustained load tests
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Fig.5 Hysteretic curves
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