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Tab.1 Parameters of specimens

D BXL ! A e £ fa g N N No/N.
/mm X mm /mm /mm /mm /MPa  /MPa /kEN /EN
NC-50-0 165X 1100 3.640 26.7 50 333.3 54.1 0% 970 915 0.943
NC-50-1 165X 1100 3.289 26.7 50 333.3 54.1 10% 900 864 0. 960
NC-25-2 165X 1100 2.913 26.7 25 333.3 54.1 20% 1220 1152 0.944
NC-50-2 165X 1100 2.913 26.7 50 333.3 54.1 20% 800 745 0.931
RC-25-0 1651100 3.640 26.7 25 333.3 52.7 0% 1340 1256 0.937
RC-50-0 165X 1100 3.640 26.7 50 333.3 52.7 0% 850 821 0. 966
RC-50-1 165X1100 3. 289 26.7 50 333.3 52.7 10% 820 794 0.968
RC-25-2 165X 1100 2.913 26.7 25 333.3 52.7 20% 1190 1146 0.963
RC-50-2 165X 1100 2.913 26.7 50 333.3 52.7 20% 740 723 0.977

1 - NC 18 2R %3 IR #E £ (normal concrete) s RC 18 4= IR % £ (recycled concrete) 5 25,50 43 4% F M 0 K /h;0,1.2
I3 AR BB B R 090.10%6.20% 5 B AR I 9 B 5 Lo B s AN EREIR A R AN (A=L/ i, i B
T T 242D 5 e RO BE  f, SV BAE A i RS B2 5 Fo MR BE 1 57 7 TR0 R B B 5 B O B i R B (B= 0/ ¢, O N E IR JE 1Y
WD 5 N 3R 0 52 F AR SR 2R 2877 SIEME 5 N A3 e o0 32 F A B AR 280 B 4004

0 v i P B TN A Sy BSR40 ) R A R BE A 10mme HL K T80 A8 A Y O SRR .
TR I8 TR BE - A3 A 3 TR S P AR TR EE K Ue Sy 425 53 AR R Eh K U8 L kT E TR EE L,
SEJT KRR KT8 454kg, KA BB 1161kg, b 547kg, /K 173kg; % T H4E IR &+, (i 9=
MR AL 2 M A5 50 4558 B Sy CAO (Y TR 45E - G2 3F 47 1 40 R0 75 358 DA AR A5 P A= 357 e R Rk o 3 6 v 2 3
A AR R B 50 00, BN 7 K BB R & 43 500 R KT8 454kg, KKK H B 581kg . Fi-AE 3 i #
B ¥l 581kg, b 547kg. /K 182kg.,
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TEBEFUAT 5 A Z B T AR T #E AT SR 4 B O O R AN TR B R AR K S R R R TETR
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Fig. 1 The experimental setup
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Tab. 2 Components of acid rain

R Fh MgSO, NaSO, (NH)»SO, Ca(NO;),

T/ (g/L) 0. 240 0.994 0.132 0.164
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Tab. 3 Variation of steel tube thickness
A EREED) 0 1 2 3 4 5 6 7
i B/ mm 3.640  3.589  3.538  3.487  3.436  3.385 3.334  3.283
SEI JELJE / mm 3.640  3.592  3.543  3.494  3.444  3.393  3.342  3.289
B JR B JE TR/ mm — 0.051 0.051 0.051 0.051 0.051 0.051 0.051
FERCE IR /mm — 0.048 0.049 0.049 0.050 0.051 0.051  0.053
i ] / A 8 9 10 11 12 13 14
i JEE /mm 3.232  3.181  3.130 3.079 3.028  2.977  2.926
SEI R/ mm 3.237 3.184 3.131  3.077 3.022 2.967 2.913

RS B MR RS /mm 0.051  0.051  0.051  0.051 0.051 0.051 0.051

B JE SRS kBB /mm 0.052  0.053  0.053  0.054  0.055 0.055 0.054
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Fig. 2 Failure modes of specimens
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Fig. 3 Load (N) versus relative compression rate (A/L) curves with different corrosion degree
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Fig. 4 Compressive load( N) versus extreme fiber strains (e) with different corrosion degree
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Fig.5 Load (N) versus relative compression rate (A/L) curves with different types of aggregate
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Fig.6 Load (N) versus relative compression rate (A/L) curves with different eccentricity
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Fig. 8 Comparison of failure modes
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Fig. 9 Comparisons of calculated load versus deformation curves with test results
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Fig. 9 Comparisons of calculated load versus deformation curves with test results
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Experimental study of recycled concrete filled
circular steel tube column subjected to eccentric

compression after acid rain corrosion

HUANG Hong'?, ZHOU Lu*?, CHEN Meng-cheng"?, XU Chuan-guo'?, YANG Chao'**

(1. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China;

2. Jiangxi Key Laboratory of Control and Simulation of Construction Process, Nanchang 330013, China)

Abstract: In order to simulate the change of ultimate bearing capacity of recycled concrete filled
circular steel tube column in acid rain corrosion environment, an eccentric compression experiment
was carried out for 9 specimens. In experiment, three main parameters, including eccentricity,
aggregate type and corrosion level were overall considered. The focus of experiment was on the
mechanism of accelerating corrosion rate of specimen in acid rain environment and under the condition
of power supply, and on the effect of eccentricity, aggregate type and corrosion level on specimen’s
ultimate bearing capacity, and on comparison between the simulation results from finite element
analysis with experimental data. Experimental results indicate that the acceleration of specimen’s
corrosion rate in acid rain environment and under the condition of power supply, to some extent, can
be explained by Faraday electrochemical corrosion law; the specimen’s ultimate bearing capacity
decreases with the increase of eccentricity and corrosion degree, and aggregate type (ordinary or
recycled) has little influence on it. The ultimate bearing capacity of recycled concrete filled circular
steel tube column was numerically simulated by ABAQUS finite element analysis software, simulated
results are in good agreement with experimental data.

Keywords: acid rain corrosion; recycled concrete filled circular steel tube column; eccentric

compression; ultimate bearing capacity; ABAQUS finite element analysis (FEA) software



